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[o^j^jxggj 0 21 0 §! 

[^AhS^PS] 29 m 1,037,000 SI 

imm 1,116,000 S 

[gfSAf^] (70%^S) 
[^S^ 334,800 Si 

1. fi^AH -SA||AH(£2)_1S 2.DI^M^I^eS AH_1S 3.4: 

HAH^oi ) HTC/TBI ^AH] 
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L -2.^*1 ] 

«■ Q°An RNA wpoiei^i t-H^ *|B|MI -H-^L^j <L^^# 7H*[ 

*h7| Jfl?t « 0 | -^ C H| ^O-SAI, jaq- *cM1|*MI*r RNA ™B) , ^\ #■ 

e|i«(-o|E-j^ °|-g-S|-<*| ^MljAI-i; ^ nfl ^Sl-fer AM DNA ^l^l G/C <tf£J ^g- 

3t*1l 5tjBH DNA *1<!o|| ^<>M7|tt ^7||Stf $| ^ 

sfj^i ^^-Slr-g— t-^H PCR ^-i- ^l-g-^M St^lS. 500 bp ^o|s| -*J-°J DNA 

u o hi a# it^^ #e)5-U|-o|e-)^ ttjEi^- oi-g-tt T-WSi^- -K-^^j <y-^ 

^-n ^7|-a|7|^ w 0 ng<Hi ^tt s^iq-. -& ^en^i ^5l«m^ «i 

-K-3t*|-^ -H-^^j 3.7)1 7H^1A|^|^ *l|i^ 

Hi 7H2:^- ^^J>y 7Hlh^: $m ^e) 5_u(-o| 5i ^ ^<un RNA y|-o|Ei^ t-HS^ 

«JEi^| -H~g->g# 3.711 ^o^l^l^-. 

5. 11a 
I ^°J<>1 J 

^a-^iH RNA «ME-I>i, #ej^.w|-o|Ei^, l^, t.]\^ ffljEi , -jf^ oj-^^S, G/C <y= 
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L ^1*1 J 

I ^ S| *S ^ ] 

RNA *H2:^ «jEim *l<ia| -, 7( .a|7|^ {Method 

lor Improving a Genetic Stability lor the Insert in Single-Stranded RNA Virus 
Recombinant Vectors) 



£ l£r °|-§-£j-cr RPS-Vax *jEi^| -ff^l^l- 
2- A 1 £ ; 

£ 3a PV 2-118o| RPS-Vax^j -H-^^j <LK3^# ^^hfe- RT-PCR H" 
BrMj-fer ^7|<§-^ A|-^l ; 

S. 3b PV 2.3-I3lo| RPS-Vax <i| -fi-:5l-a| ^oi^- RT-PCR m^^t 

£ 3c-& HIV-1 mV3o| £<ys) RPS-Vax ^| -H-^ 91 ^^r^ RT-PCR 

£ 4a-& HIV-1 env-98, HIV-1 env-83, HIV-1 env-71 ^ HIV-1 env-98/M^| A-j <g -fe- 

£ 4b-& HIV-1 env-98 /M^A-j ^- ^ 7 |^. <y3]o|| tc|-e|- ^o|^ -^<i| 
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JE 4c-fer HIV-1 env-983f HIV-1 env-98/M^| G/C <tf -g-i# M-Bfm^ ZLS{|S; 
E. 5-cr HIV-1 env-98, HIV-1 env-83, HIV-1 env-71 ^ HIV-1 env-98/Mo| zj-zj £oj 
% RPS-Vax<N -H-^sj ojr^-g; sj-^^fe RT-PCR ^-fr M-Ef^-^ ^7|^-^ A|-^i; 

£ 6a^ SIV p27-150 ^4 SIV p27-167o| zj-zj- 5.<y^l RPS-Vax^j -fr^t^i oh^^r «h 

<y*hfe RT-PCR M-Efl-H^ ^t7| ; 

£ 6b^ SIV p27-150 ^4 SIV p27-167o| Z(-z| RPS-Vax£j ^^^^ % 

<n*t±r n^m A r *i; 

£ 7£r SIV p27-150 SIV p27~167o| z|-z{- £<y RPS-Vax-t- Tg-PVR sf\*\\ -*f-<*| tt 
^ 1^-f-EI 4^^^ o/ y/^l*!^ 6j-^>a#- ^-oi^h^ RT-PCR H-Bfvfl^- 

£ 8£r €■ iq-sf- ^|Zj-^i OPV-150^ M-^-M]^ ^\ 

£ 9-cr OPV-150-i: DNA ^^^h-g— f-^H( I igat ion-free) PCR5. *|| 

S^7| o|-g-^| Sefoii^ 87li o| Ai « uj -5=-^ H-HfMlfe 

E. 10^r OPV-150^: °13^*|-ir DNA ^il^ "S^Sr-g— ¥-*H ( 1 igat ion- tree) PCR^. afl 
£ lla-fe- ^-^^1 tq-ej- °i°^o_^. ;*1|Z|-=i OPV-150^1 ESJ^ RPS-Vax^| 

^^^-i- Sf-°J*|--^ RT-PCR M-^l-Mj^ ^7|<^^ A|-^l; 51 

S. llb-b ^-^§^1 tq-H| oi^sjo.^ ^l^-^l OPV-150^1 ^) RPS-Vax^ 

69-6 



1020010006229 ^ <M^: 2002/1/28 

[ ^cMItt ^ } 

I ^ ] 

<18> RNA UHO|Ei^# W% nfl ^EH DNA 

_2.t>ME]^ ajBi# oi-g-^j- ^H^tf- ^-id^l ^IS^^I 

<iy> ot-^-s). Hl-ojE-Ji «tj-*i(live attenuated viral vaccines)^- q-^- =^^-^ ^j^l^l 

H|«H i ^ -g-oith -sf-o^ig ±5- q-^Sj o\^^ ^q-. 

31 ^-*r -H-^^-^j "St^i- *t 5^*1 *H2:^ DNA 7|^# ©l-g-tt «M&l^ *|-& 

S| -H-317+ 2:^j-o| 7( -j^§(-q-^ ^}o|cj-(Rolph, M. S. and I. A. Ramshaw. , Curr. Op/on. 
In Immunology 9:517-524(1997)) . ^7| *|-^ ^^.tb 7H^xr ^r-b ^-tltl - ** 

-H-*t* r -& ^©Mi-fer n^n^ *m 

^q-- °|-cr ^"SJ^l DNA7|- Wj-ojE-)^ ^-^|| RNA ^^S. ^1^^°-^. -^7|- 

^, ^Ml, ^^r (processing) 71*1 ti[-o| e-| ^54. /HI 5. 

^-O-S. S«h°l si ^(parental virus)<>l| c(i tb ^ SJr-g-^l -n-£^f ^SJ^l 
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^■SiH-, A eM ^ «(-0|Ei^ -H-g-^^r ^ ^ ft&zW 3.7 \ 

7\ t!r^£|ol %3L, M\S. ^i^^om, 7l| cH (passage) a| <#^^ , *\\2i 

wj-oie-j^oi ^-u. q-oftt ^*H*1 3.7)1 ^Itt^ ^ 5U^- 

<2o> #e]5.ah°|si^-er ^-^1 <$S. 3± #<H|7-1 ^ ^#7| -f *H , 

^ WM^^U W|§H ^ej^Wl-OIS^^ 37\7\ ™°\- WEiS 7H^A| coj^- - o^^ 

4^ -K-W^l *M|7h ^Cf. ^-^M 

<21> 3t^3j°i 3X|SH-ti|Ejt})( 
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Picornaviridae)S.*\ _SLt3(-o| & JL, 7.44 kb^j ^5l|5.^ 

( + )-^f^JiH RNA-g- ^I^o-S 5^ *M 5i^o|t4-. ^e|i«(-o|aj^^ rna a r °l e-|^<>] 
j=-^i°i c^i sj -^m- -s-^i 7|^ ^ RNA A|-o|o| -fr^r *H^tMI -tf-^ 

i^o|7|- n|f-¥- ^7|| U-^tbq-. ^|^^ Ml-f- £|iL# i7| ^^^K internal ribosomal 
entry site: IRES)£f ^M^xr ^H^r^ ZL ( po lyprotein)# 3.^^^ 

e\ ej^ i3|<^# ^-7| IRES .2.^-^ q-^^^ im-§: S^«|-3L, 

-#7| q-«g* ufajj^j^ 3^£] «h°l si ^-3.^ HS^|o|-^|(2AP ro , 3CP ro ^ 3CDP ro HI ^ «H q- 

^ ^s^tiH^ ui g-^^ ^<a-^q-. ^.SLtb «r°l^^ s^i^mi^ 3cp™ 

£f Zl^ 3^*11^ 3CDP ro fe -^l^ir 7[-^|Jl q-^gr^^^l ^-^-f-^H# (AXXQ/G)^ 

^tffhcf-. *!r^ °r°m 5.5.31° Ml <?I 2AP ro £r Pl^f P2 -f-^ A|-o|o| j=.;g ^ <g- 
^^tbq-. ^^Ml, 4^£q ^*Jj^j (VP1 , VP2, VP3 ^1 VP4)o| £o=)A-| t\r 

q-oj ag^-a. 60 n»|7h U^SMI ^t^M tH^5.S ^oi^aflsi 

^jltt a r °l&1^i ^^|H# ^q-Jl m-f-^l RNA *|-^o| x|-s^7t| ^iq-. #^3- 

#S]^W|-0| e-)^ WMA| W'E-jfiJ 7H>i:0|| &<>1*1 7|-^ ^^L% 7|^£r poliovirus ^Eio)| 

S. N-^-^fom- P1/P2 a|-o|(^a|H A|-o|o| ^ o|^|) o,, aj-oj^ 

°1 ^Y-g- ^^-2.5. H&lt *r°l ^^7)| W^rfe H-^iq- (And i no, 

R., D. et al., Science 265: 1448-1451 ( 1994) ) . oj-sj-A-j, a) Hjj >y-<y-££: «|-o|e-j^o| 
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3CP ro »ii ^s\<>] *\\s.zmn -s-ei^ *%ns. ^ 3in zm-. 

tt q-^r^j *H Strife- ^2H^I ^Htt -HI 3/8 ^ ^^MS H-BJ-^ ^ 

St 6 |-H5h ^7|-?J oh^^># ^ a.JLS|5aq-(Crotty, S. , et al, 

73:9485-9495(1999); Mandl , S. et al., Proc. Afef/. ^catf. 5c/, USA 
95:8216-8221(1998)). 

<23> ziBiH-, ocje i7 h^| ^-^<H|£ $Y*Ka ^HS^- v\-°\b\^7\- ^| ieMHI 

*1 =^^°l l^^li, ^2:^1 MI^H ^ -H-*t*jiLS -g-^^f-q-^r 

^-g- *hS.°l| 5H*H £^t#- $jq-(Mueller, S., and E. Wimmer., 7. K/ro/. 

72:20-31(1998)). °\2\*t 'Sn^^h *H ^*H A 1 ^7|-fer *l ^-^fe \£ 

6 h 5U*ISh A o h 7| «a^-fe'7|^S| ^-M- °l-g-*|-^ ^ej^«|-o|ei>i ^a|^uh<h| 10 kDa o\ 
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#e|5.u(-o| S -|^o)| -y-ojSjir DNA G/C ^7|-A|7| i o^i-y^ i^^-^o| 

G/C -g-S^t 2^^!: ^^MItt ^qi^ois-i^ wjEi^ oi^-fh ^whai 

^ -tf-^ 3.711 ^7(-s# SJ-^SMI £)^JL, Stb DNA^| 3.7| 

# 17 kDa7|-x| ^Sl-^m^r 7H ^- *M| 

<26> tq-ej-A-j, ^- ^r^aj ^-^^r <g:<lJ£H (single stranded) RNA tiM^1^ wjEim^| 

-y-<y en dna£| -h-^sj ^^J-lr t7H?l^ ^-l: ^l^^ 5U^-. 

<27> <3. CJ-^- ^-^j^r ^Sj^tJ[-o| Ej^ 7H3:^ «J Ei 14) *j -y<y E|) DNA^ -H"*!^ 

<28> ^. aj^S] q.^. j^-j j=l <g^a]:-5— f-^H( 1 igat ion-tree) PCR oi-g-tt DNA^j 

^IS^^ *llir*l~Sir ell 3X^\. 
<29> i^^oj q-^ -^£r £]Hfl DNA *1<i^ -H-^2j oV^ 6 ! 7 \\*i% k±<U*W RNA «M 

*H2:^ ffi]Bi ^4 #eii«h°|si^ 7HS^- ^Ei# ^|^^ tl| o-Cf. 

oo> ,s. ^<iJ£H (single stranded) RNA a(-°|si^: ^\^\°\\ £| Bfl 

DNA ^7| G/C °cfsq St| DNA ^<*oj| ^HsMI ^-S5H£^- 2:^ 

^r-fer ^rTll^- 5L^rxr, RNA yh°|si^ ^^Mi ^l^l -H-^*! <y-^>g 

oi> ^. ^-^o| q.^. ^e)^.uf-o|e^ ^S^- H-i <H| Aj-<y£|^ s> | eh DNA 

G/C ° 0 tc| .g-^-g. SMEt) DNA ^-Qj^MI -g-i£|£^- ^7)|-^ 

c 
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<32> o|Sf ^- A cMI^MI -a*g*Ma ^q- : 

<33> & ^-^^^o. -^o-ajoio) q-g-s. ±T*\^k ^ej5.yh°|£1^ UJ i^ «m A|^«J^ 

7H 1 i-«|-S31 (cUtt^i^- *1| 1 998-32 198J:), <#7\ 7\{*t& ^ A|>^«jo)| 54 Efl 

DNA# ^a|^ai -H-^2] 0 J tt^-g- q^- Ji^M ^- ^ 

<34> *h^, #S|i«f-0|E-)^ W|Ei# ^^|ajO.S. *j-g-A|7| 7 | ^*H*1tt ^ 7f-*| A^O| ^> 

71-^0.5. 5131£joio|: ^q-. 3r*H, -g-ej _2.u|-o| e| ^ 7\\^^ ^ «-» o | A|-e}-oi| o| , 

(passaged ^^^oj^ ^^o)j oj^AI 0^.3 ypo|E]^S ^ 3X7\ 

^q-. A|-W| 1^ ^E|5LHM E-j^i- ^^-^^| <^^ol| «|SH q-^ ^«J-^<g^o|^- 

q-- A(-W| 1^ ^a|5-«h°|£|^Tr 1961^^1 7H^^1 ^o^A) ^Ai|^||^jo,5. 

^MH^MI ^^|nh, ^^H^|-A| ^-^-§-0| iJl^ <xj| 7 |- St^q-- 

A|-«i 1, 2, S.¥ i^^h^ OPV^ ihai «.*Kg.o_ s Ir^Stb ^1-^1 <H °\\7\ 

H^MI^I^ *H\i 5-lO^H^I *\*t™°-3. iiJ15|Jl cH-^-g- A|-ai 2^, 3^o| 

oil D l^t 9131 ^^l^-^l^l^ 2)e<>l| W SS-ZL^-i; Wi= ^«JjAJ(0PV)cH| 
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x\ Aj-aHAI(lPV) O.S. ah J i i 7iM- A(-hma| ^.c*) ^ ^^5^ 

^°\^ ^ SS^ff A|sy*|-JL t^^hir^ ^ 1^# -H-^^h 2:^ 

*M ^ ^1^. 7\mt*\-3. (cH*!:^ ^| 

1 998-32 198JL, ^Iths^ *1| 09/284, 349JL , ^HH-^H* 2.268.737, <3J^- 

^ ^| ^11-5119952, ^1 9880 1 323 .12, -fr^ *1| 89 

938 993. 72, *1| P 1 9806084-82 ) ^>|# £^|<y 

-g- ^HS^- «M ^^±§|-JL ^HS^- w(-o| E-|^ ^ai a| DNA^) Ih^-i- 

S^^S*) BijE^ o|-g-*i- ^J^^«-§- «J|Ai7H^- 7|-^>a# ^Mtt w|- o^cf (Jung, 
H. , and Y.-S. Bae. , 
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J. Biochem. Mol. Biol. 31:432-443(1998). ±r 5LB\5\°]o\r ^ DNA 

*\<£e\ -H-^i^ °±^°|q. ^ DNA 7|| t|| a| -H-^iaj ajr^-ir S^si-fer 

^! 7|#£r ^7H^| ^1^5. sjo) ^q-. aj-oj^j DNA 7r|<g<>| oj-^ 

£: DNA «7|A-|<lnHO_^^ 3|-0|-^|. 7 | OJ^JT ^ A| S|j ^T^^i ^ ^ S. 

3. m^m^t u ^% k *l!}-=r 7H^|s|-7| *£<U DNA 9J-^# 

^7l«h ^ Sjq-^l , ^ejiti|-o| aj^-g- 3L^tt RNA «|-o|e-)^ *H2:^ o|-g-tb 

aj-y^l -g-g-S- 31 q 7MS=-s|-*i 3J<>|q-. o|sf -y-sj DNA ?ttt 
fe- °|-g-?!r ^2:^ «{ El °il ^ ^"tb^i -5!^- <HH3L, RNA q^e^ 

# t-H^ °|-g-S|-<*| 7H HI 'UStaj.S.S -g-^iq. RNA 

HM Sl^^r ^=r^|5L<>l| -^7^ ^-^|^- nfl RNA £| ^ RNA °|-g-«h°1 ^Ml^l 

o| Jl4i^ DNA ^-^| jL^^f^ oi^7(- ^o|-7rj q-^tb hM&I 

^ *«8^SM| ^iq. RNA «M ei^# DNA5. ^l^lr^h^l ^H^tl" ^\*£\Sl S>|Jf DNA 

-t- ^ 0 df *H-fer q°|&|^ ?|A|EO| ^-§-^§H| qej-A-i ^leH qo|e-|^£l =L7\^ « 

o|*|^ DNA -f-^<H| q°o fc tt ^^ir «M*I^-& 0 I nj^o^q. ^ qo|e-| 

^o.^ 7|-<g AiEH^o.^ 7(-ef^|o) , ^ieH qo| S -]^o| a^^^^_o\\ 3.7)1 <g*8=# 
=t^| $#xr -?-g-, -^f ^-f-'HH DNA -f-^|^| ^ o-^l w(-o|s-)^-^o| ^ew^o. 

^oi^Ml siq. qq-A-| ^ *g>HH°fl 7Ha|si #e|3.qo|&|^ 
-|- *H2^ °|-g-Sh*| imit n ^-¥-<HI^ ^"^tb DNA 7-|«o| o.^aj oh 

^o 1 -^^^- 7H^-Sj^^|^, ^^2Jo.^.^r ^°JiH RNA cDNA^ ^1 
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Q * 7HW*H^1 ^ DNA-i- nfl ^7|-b «H^*|-fe 

#e|^.o^o|si^-^# oi-g-^ ^h^^# 2^*Rf DNA *] 



SMEH DNA A-j<g^ o-^xj oh^-g. ^7|-A|7|^ ^Mttq-. "-H-^^j (genetic 

stability)-^ ^^iH RNA «M 7[)2^- , 4=-s| ^2:^ #e|^w[-o| ^3:^ 
«|B)7|- ft q-^- ^^S. ^[sf£|JL m £]efj DNA Ajl^ 7)1^°. 

3, -H-^I^O-S^ ^- DNA -HI S^^M 5U^r %»-^ ^ -f-SMI cfltt -^tt 

-ff-S.*!: SI 7|| 31 -i- ^l^ltbq-. A cM -g-^-fer »7)| cH ^-^^ (passage 

stability)-^ ^^tt S]D|5.7.i ^-g-«| ^ SJq-. ^^"^r A o h 7| 

-H-^ oh^!^^: -g-^^iq-. ^ir^^a^- ^*|3.-fer 

si ^ EH DNA A-j«g-<H| «^SH*| 3*3 € ^r^^ i^Hb ^ 
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<37> ny^o^ rtl-eig, #eji2.w|-o|Ei^i «jEivH<H| ^^Sl^r ^ «H DNA *]«<^ -fi- 

<L^^^& 7|£-3| o.S. DNA G/C <y=£) #*|| £| 5H DNA >*1<a<H| 

^SMI ^g-iSjH^ -H-W-i- S^^-O-S.^ o|^c^^iq-. ^i-7| ^o|^ ^ eh DNA<>I| ^ 

*|, 5>|BH DNA<H| 5J°I ^ ^-¥"^1^ "1*1 

*| ^5.^- DNA ii- -H-3t*h ^^M^ ttq-. 

<38> tb^, A o h 7| 5M^H DNA A-j^fi) G/C ^^SMI -g:5.A|7| Jl ^ >y-<y DNA *| 1SJ 

G/C ■ <y=o| 40% .°\<yo\ ^^l^l^l^ DNA A-^o] -fr^*! <L^^^ ^7|-A| 

<39> 5|-7|^| *JA|oj|oj|Ai ffl-^l^: ^ DNA Aj <g o)| A/T ^-f- Aj<*(rich 

sequence)^ ^J-oj £| ajj DNA *j<go| RNA ( transcr ipt ) -^-2: 

o| 3.711 *\^S\5L, o|^-s(-^ °|^|-^-o|2j ^AJ^ i2H*M=|-. tt)-ej-A-j , aj- 7 | 

<^2H DNA *j<goj G/C ° 0 t# ^^^7l| fI5|£^ ^^l^l^l^ ^}^r A o h 7| ^ BJ| DNA 
^•-r-^j^K local) A/T ^-f- Allfi) G/C ^7\^\n A/T -^-f- AJ<^^ s)3i|^-o_^.^ ^ 

<40> G/C ^^o) ^o_t£ if-f-^oi A/T ^-f- A-j«o| H-E)-^ 7i^| 

o|o)| cfltb 7|^°- rj]5|=a| o.S. G/C %^°\ 40-50% o| ^>»-o| ^j-oj ft#xy<y 

tutb <y-^°i ^^Httq-JL ^ sm. tq-^-j g/c 50% o\^<u 
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^^-^°d a/t ^*h# z\^*t ^^-71- ^-S-tt 

G/C tf-^Jiq-fe- G/C £-io]| ^tt A/T a^o| 

#e]iLti|-o|e.-|^ ^HS^- «jBi<H| ^y-^s)^ 54 eH DNA ^11^1 480 bp o|sj-o|jL f ^.q- 

H|-e|- 3j *MI^ 460 bp o|sj.o|n| f 7\*% w|-^M*M|fe- 450 bp o|^(-o|cj-. -y-<ys|^- DNA£| 
^o| 7 |- 450 bp# 2i 3|-^MI G/C tl^l 40% <W°I c aj-oj^j -H-*l7f-<>j 

s[-7| ^7|^ ^^sjq-. ^^i-cr <37i ^ 450 bp^ ^si^me-i^ ^ 

*l| *S7| 7440 bp£| 6%o)| SH^Kr ^O-S-AI ZL o|^y-g. ^-£-§|-b ^ o| # 3JO_5. ^ 

<4i> ^. ^ofl 010^1, ^JE)^ ^ e}j DNA A1«o| 0.^35 o_h^>a # - 7| . A | 7 | 7 | o,^ m 

^S)^(degeneracy)# o| i£o| (silent mutation)^. 3Jo| 

<42> ,g. ^-igfi) nfef -H-^i^l-^^' DNA *|<IS| RNA <y-^^i RNA ^ eh 
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<43> MJ^o] ^ej^upis-j^ 7H2:^ w'Ei^r ^ ^ -¥"-§: .SL^M ^ 

1?%Cb\-$.M: Mahoney), .SL^M si ^ 2^ ( <&^' : Lansing) ^4 #e| 
3^(31^: Leon) o.^ Y A <^ ^L#°-S^-Ei ^^£|^r 3<>iq-. St, -#7| #eji«|-o|e-| 

7|-^- ^ i^-§- o|-g-^|.^ 5Jo|cf. 

^-S-tb «h A c, h 7| #-e|3.t>M&l^ *H2^ «jE-|ol| ^-<ysj ^ ^ en -H-^i^h «7|^i^^- 

HIV-l, HIV-2, HCV, HBV, HPV(°I^]: ) , HSV( w(-o|e-^) ; S.Ef«|- iv- 

c|ei^(Rotavirus) , <y#^p<>!i^ «h 0 l&1^ ^4 -ff s <S^ ^« «T 

Sjo.^ ^-2.?t Hh^iq^o, ^jg -LOj^- i^srj-H-, °| o)| 

<45> ^ ^<>]\ ^e|5.t3|-o| E-|^ 7HS^ *|E|o|| ^ BH DNA «^ 

cHtt^l^t ^^-^ *i| 1998-321 9831 <H| 7H^|E)<>| X/fe- 31-2.5*1, ^ EH DNA A-j « 
<HI cf^^«ij^| o| N-^r^oll -g-^q-. Stb, A cM BH DNA *| 
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7H4i*Rr H o hl 3£r ^sj^«|-o|ei^7h ^r«H 5U^r RNA *\°\^^s\ W «|Bi<H|£ *j 

oj£)^ DNA «7| *1<i-g- ^-^tt -H-^l^h S^t^Hir ^-^Itt RNA 

U|-o|e1^ «|E|m^| ^oj a^o) 0.^2} cy-^-H- 7H^A|^ ^ ojc|.. ufo^ RNA 

H|-o|Ei>i #E|_2_H|-o| Si^i ^H2:*}- «j E| , %<g «|-o| Ei ( Ye 1 1 ow fever virus) «|E) 

, Hl|v)|^<fff t>||fi 'yu-H^EjE)^ u|-6| s-|ii( Venezuelan equine encephalitis virus) «{Ej 
, ^wsf tJf-°|Ei ^(Rubella virus) «|B) , ta[-o| Ei ^ ( Coxsack i ev i rus) SjEj -^-g- ,5. 

<47> ,g. q-^ <#n±r (a) #E|i«r°|si^ -H-^h (b) x\±g- -H-*t* r £| 

5' «M| ^^£)<>l ^IttJL^i ^ SE^-cr -^^4; 34 (c) 

A cM #E|5.i3|-o|si^ *|-^ -H-^l^h^f -f^|£) A|-o|o|| oi^|2j o_S ^^^i 3C-=3.3| 

^<y£)-fer 5>| E(] DNA «7| ^<*oj G/C otcj -^-^ ^ s^eh DNA «7| >M *M *H| i°J 
*|-7)| G/C «y=# 40% ^l^-O-S. ^7 r £|£^ -H-^A^ 2:^h& %7l|-^ 5L^§|- 
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°J ^JEHU'S), ^(2^), 511^(3^) #EJ.2_t>ME1^ 31 ^ 1^, 2^, 3^ # 

sj5.w|-o|s-|^ ^ oi-Hsj-, ^^(viability)oil 

<49> ^ ^^-n- -^m^m ^ o.s. °Mi^± *i<s-i- ^ ^ 

^ 3.^^ ^^^cr <%7\ >H < M°I ^ DNA Aj^oll ^ oi^ ^g-^l 

*|-7| 1^^- (a) ^E|5.w|-o|Ei^ *|-^ -H-^i^; (b) -y-7| -H-^i^l-^l 5" 

(c) s$7\ ^^5.«h°l ^ -H-^l^l-^- tS^ ^ ^ oil <y^2j O.S. S^ Vi 30^3. ^| 

^^-^ S^hcr *m 1^ #e|5.w|-o|aii «|Eio| a o i- 7 | q.- -y- 

^ DNA «7| A-|<go| G/C oto, -g- S -g- £|eh DNA «7| A1«o]| ^^j ^-o_j^ M | ^ 
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^l-g-q-^ ^-^oll^r <V7| ^-Si^^-f-^^ 2^3 *R? DNA q-g-3|. 

^ ^=r<y ^IMI 5U°1*1 *S 3|t!:q-. -s-^H , e 

^H^r G/C °o tc >| e S^-i- ol-M-tt^-. 3!*H, 3t*1| ^7| A-|<1<H|A-| A/T ^g- 

^11 ^ -t^ 2j°J ^^-A-j^-i- 3|?!;c}-. 

<52> a»- 7 | ^ -f-^j-g- S^^Hr DNA ^<g£- ^^tt ^^j^l 

^ ^^H^l 7H^?b ^l^^r-g— ¥-^H( ligation- tree) PCR ^©.S -g-o|*MI ^ Si 

q-. tq-^i, q-e ( i ) q~g-*r y ^ n^^t n*\*\ ^r^n = sm»i 

o\ ^ q-^<i] DNA ^SHir (a) ^7| q-^ 

*l|£S|-jL*h DNA «7| sj^t!: 3.715. -g-«^M q*|-<?i^ 3! 0 |:n.; ^4 ( 

b) ^71 q-^a| ^ej-o^o) 5 ._ ui/£c- 3'-^:^:^ q-g- ^eM^oj ^-g. ^<go|| cfls|. 
<*l ^iL^J ^7K1 t l-=f S^-ttq-; (ii) =g^ °|-g-£|*r o o c m-g-o, sSfOl^-i- 

^31; (iii) q-§-^f ^ <3£H^°I PCR S^|-fer *i*Mr 37| *| ^tq^ %^ Q 

^ S^^Tf £|EU DNA ^^^1 *t^# ^ ^7||: 92 "C -96 "C ^1^1 20-405: 

-^o|.^| 25 u C-40"C c >i|^i 20-405 ^ ^ ^ ^ 68 "C -75 "C 30^-55^ -^-^ 
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^ W SHS-; -n^ jl, (iv) q-g-^f <S 31*1*1 PCR S.^h-cr <#7\ 

DNA AJloj ^Kg- t£t\\ : 92 "C -96 "C *1 20-403L -^^^ ^ , 68"C-75"C <>)K1 

40^-1 -g- 10^ ^ ^ «b-^# i^§|-cr ^^-g-^H PCR ^^^r 

tt DNA Ai<go| w ^^H 0 ^-i- ^l^-^q-. 

S^r -^di^di. ^^siq-. , a (-7 i^j. h^-h- tcj-s^ *H£<>J PCR ^ 

efoi^sif M-oj^l sei-oi^o; i:3 1:8°|jL, a.cf 1:3 

l:6o|i^, l:4°|c|-. ^- -y-^ <M| q-s^, 5. 

efo|T^o) 5 ._ ui/cc^ 3'-^^- <H| 5U~cr ^iL^ < S7|Ai^^ ^o|7h 8-20 *1°|JL, G/C <y= 
o| 35% oja^oiti), ^.q- uj-a-ai^i-TH^ ^o|^ 10-17 v]°\JL, G/C ° 0 t°| 40% o\^o\^. 

o\if-o]Q oj-g. ^ y^^ishq-. 

<55> -y-^tt ^^tib-g— f-^H PCR ^^-i- ^'Ei^cHI A{-o|£|^ ^ 

A 3 ^ S^Kr DNA ^ ^^ol| SJ-y-^h^ , =r^^f ^sq-oi^ o| 

^^■i: *l"fer q-^r^l DNA ^-i- ^I^M ^ ^Kr^ll o| h^o^^ -^^|# 
(a) q-^r^ ^e-M^-fer i|^*jo.5. ^IS^ZL^h tf|-fer ^ 
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^^ A 3 %^ ^ -¥-^H# 3^§f--& DNA <§7| 3.71^. -g-^s|-o=) q*f-o|S| 

3t°|JL; ( b ) ^7 1 q-^^j ^et-o^oi 5 -_nj /s ^ 3'-^-^ *W Hef^M^ ^11 
oj| cH^M S^M; (c) ^"71 ^-S-*!^ *1<I£r 8-20 ^J°|£f 35% o| 

A <M G/C ^31; ^3 (d) ^7||o)|A-| <y= sj^oj h^oi^^ ^ittJ: 

^ ^^f-qs °l^*t *h5\i£ ^q-- °H, q-^^j ^fifoM-l: 

£|, ^l-g-Slfe «y= Sef^M :H-tH^| ^5^1*1^ 1:3-1:85. 

tbq-. 3<£1 q-5-, q-g-^f ^"^r ^^^^ PCR S^tt *l*|-fer 3.7| q ^&|^ 

^ ^ ^^-r-°l* 3^§h& DNA A-j<go| ^ ^^Itbq-: 

92 "C -96-0^1^ 20-405: ^-<y-^ ^ , 25 "C -40 "C ^1 *| 20-405 -fr^ ^ ^4 
68"C-75"C^|^1 305-555 Vtt^ W$ 3S|3 , ^^^^ PCR 

^ir-s-^r ^ ^3A|^i o_5^i ^-7 1 *HS^ DNA A^oj ^# ^*|-fer ^7j|-i- 

tbq: 92-0-9610^1^1 20-405 ^ , 68"C-75TC *1 405-l^r 105 ^l 1 ^ 

<56> ^. w-t§o| ^aj5.u|-o|Ei^ «jE1# 01^-^ 7^^ -H-^*! <&^<% 

-f--^* ^ DNA7|- ^o| £ ^^Tjj ^Ei^l if- ^ 5U-=r ^. oj-qaj- £oj=i 

^qi>|q -H-^t^i ^h^S. 37)| 7H^l^i ^^ H ^i* -g-°l«MI ^l^^: ^ 5Uq-. 
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<57> ^r^9\ q-^ o 0 tEH^ A cM SJEH DNA .u oj^^ 7H^s|-^ ^^<A\ 

RNA T-WZi^ ^1 #e|^.W[-o| £ ^ ^2:^ «m* ^l^tt 

<58> ^. ig-tg^ «!{e-|o)| sj-g-sj^ c^e-i ;h wi-^-^'th Y^^MI tim *h^>fr ^^tb ^& 

<59> ^|| # , ^r^^| *'Eio)| ^-ojsj^ £)en DNA A-i<g^- zl -H-^^j <*FS^-i- ^H^i 
*h7| JH*M ^eH DNA <g7| ^1<1^| G/C <tf^ *i xj| ^ &H DNA ^ <i o]| 74 ^ ^ 

°J*MI ^rS.Z\^ ^IJL, ^-7| ^<MiH RNA h[-o|e-) T-H^fJ- ^'E|-fer #ej^.w|-o|Ei 

<60> Stb, ^71 ,& «JEi<H| ^CH^1, A cM ^0|cH| g/C 0 o to l 

jsq en DNA <*7| A^oj G/c o o fco. ^ ^ DNA « 7j cH^M 40% <W^I u |- 

U-*|S|-jl, >y-7| 54 EH DNA «7| A-j«go| xjo|.^ 450 bp ^\ H|-^-a|«|-q-. 

<6i> ^tgoj ^ej5.u[-o|E-)^ 7.l\2ii& »'E1^ A|-ui 1^, AJ-iai ^| a(-bi 3^^^ 

<62> ^. ^-ig o| ^^^t,(-o|Ei^ *H2:^ «,'E-|o|H s$7\ £} EH DNA «7| A-j«^ -g-ej 

-fi^l 3' #Ej^y^|E1^^) *|^<>| ^l^^^l-^ 3C-^^3|<>M|7h ^lA 1 ^ ^^r 

^^171- ^7\-*HSLg. -XHlsi^ ?A°\ 
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<63> o| 7^1- tif-^-^J tt 1^ W'Ei^ ^-f- £ 1*| -H-^*h *|5E<>I| 

5) Cf^ ^o)!, igo| ^| BH DNA A^O| Aj-og^, 3Jo|tf. 

^^^| 7|^H# ^^t-q-^ ^fY^-£ A o^t!r €- -H-^^l 

7H^1^ ^^oll A|-^_o JsL-f-Ei & ^tgoj *IE1# 0|A|^- - ojq-. 

<65> ^ H^^r ^7|*t ^'Hl #e)5.«h 0 |Sii ^HS^- ajEiS *g ^ ^ ^ 

^ ^|3L', ^l^tH HeLa ^|iS-f-Ei -g-^^ b) 3E^-S|-fe. *M|«|-a| 

^ w|-o|sj>^^) ^-%>a ^ -f-^7h -g-^q-. iMg^! ^l^-^j s^-^o. vty^z\t^ 

THI^r O.3. *)-S-£|^- 5E£r ^|^^|# ^7f-^j i^^Jl, ^ *\\^*]\ 

tq-ef 7M|5j #e| sl«M e-l^-cf MgCl 2> ^3Sii ^°J^1:« i-fl<HH ah^Sj- 

^ ^ «j*J ^S-gr^r ^ Y 5£-fer ^ ^JL, 7^ 

*|SMIt ^§^5. ^q-- *|*! ^ A 3it^r aHA|o)| cH^oj -g. 
^<W, ^ 106 TC1Dso o|^(-^ ^ oicf. 
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<HI*1 Xh^|7|| SU^I 5Jo|q-. 



<67> I : DNA Af^oj ^-s.^ ui *||2:^ -g-ejiWr 6 ! ^|2: 

<68> i-i: aj-qj DNA^I 

<69> S|-7| a loll 7\*W% 3*3 DNA ^-g- fj^r^- 

2.iiDlS.Aio) SIV(Simian Immunodeficiency Virus) gag-100( ^2: : -^ll^ltl 1), 
S1V gag-1 14(^2:: ^11*1:51 2), S1V p27-167( ^2 : ^1S!3L 3), SIV p27-150(^-^: *j 
l^iS 4), SIV env-lOS^S: ^ll'SlSl 5), HIV-1 env-98( ^2: : ^1^15: 6), HIV-1 
env-83(^-2i: ^I^^Jl 7), HIV-1 env-71 (^2: A-j«i&;§: 8), HIV-1 env-98 / M ( ^2: : *\ 

9), PV(pol iovirus) 2-127(^2:: A-j^ty^. 10) , PV 2-118(^2: n), 
PV 3-110(*r2: ^II^IS. 12), HCV core-160( ^2: : *1 1'SJl 13) ui HCV core- 100 (^2:: 

14); mns, ^H^^ PV 2.3-131 (^2:: 15), PV 2.3-112(^2:: 

^ll 1 ^^ 16) ^ HBV C.S(^-2:: ^ll 1 ^ 17); <S*H ^^^^1^1 HIV-1 mV3(^r2: *| <g 
mSL 18) ^4 HIV-1 PND8(3r2:: *1 1 19); q^r^^L ^EM3.*|£J 0PV(0ral 
pol iovirus)-150(^"2:: ^ItiS 20), OPV-137( ^2 : ^I^S 21) 31 0PV-132( Q2l : *\ 
<£*H3L 22)2) DNA^I «7| ^-f-tt ^l^r^r^r 
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^.tt ^ -f-^Mq-. Et, tf^-g-q %»-£l£r q-^q o||3|£5.^0| oi^a} o. 

3. ^^Sj^ji, o|o)| oj^h ^JL^7h -H-^^q-. c-|^o|, 

^ DNA-b 500 bp ^Itb^JI, ui ^^^t3[-o| E-j^ ^£>] 

7||cUa| ^SJ DNAq 3.7|q ^-tt^oi 450-600 bpo|Jl f7\ ^tb^^r ^^^h 

tt ^-^oll^ -fr^ <^^ 0 I if^^n n^r°\^- ^71 ^Ej^^l ^^ji- 

<^ -^tb DNA 5i)^7| q*H -n-^l^l- ^— ^ 6 l-8-*h*l aMi^ 

DNA-fe- q-^ *|<1# q*h<£i*|-Siq-. tb^H , A cM q^J^ ^ 

^S-Y-^l^ A/T ^--f *4 «ir^-^. DNA 5b*| $>£^ S|-7| ^ VI <=H| 7| 

^H^i q-q- 7 *k°\ ^^-5— PCR ^*h^q-. 

<"»> 1-2: ^<jj DNAq ^jfc- 

<72> a|. 7 | azj.^^^ <£f-^ DNA PCR ^ -^^q. PCR «H Af-^-th aej-oiuj^ 

RPS-Vax a^oi 5- sf n q fe^I ^^!: i*J-*K£^ ^I^^^q-. 

PCR^r 3)^1 <^^A(- 9700 7|7|# A(-§-^|-« o.oj , -^SLdifc- ^1 ^ 7i ^€r[-°J A|-^^-Ei ^-<ytb 
PW0 DNA =5^3L^(Cat#:1644947)-i- *|-g-*|-£jl, tfl^l^jo.^. 47^C <=H|^1 30^, 

"S^^-s-fr 72"C<>1|^ 1-g-, ^^^r 94 "C ^1^1 30^^r^S. *\-<*\ ^ 25 -*M#^r ^^hSR^ 

<73> I -3: ^Ha^- ajEjq %i 
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<74> -SjLAi, A (.ai ^ ^ej iti |.o| Ei^^j cDNA-fe- Jung, H. ^ Y.-S. Bae, J. Biochem. 

Mol. Biol. 31 : 432-443 ( 1998) <H| 7H^|^ "o^^l ^l^Q RPS-Vax ™&\ {7\^mS.: 

KCTC 0365BP, 7|m{-^: pTZ-PVS-3m) <H| SJ-fer ^J-§- cDNA-^ 3CP ro 

(AXXQ/G)<H| cutt oi=Ha) ^ Jf-^j uj q-^ #5.^ ^-^{SstTl, Hp a I ^ fe^I J r 
^H)# S^SR? 30 bp^l %?\*dn^ ^^-(^"2:: £ 1). A eM I-2<>t|A-) °1 
DNA-i- q-^ #3.^ -f-^ 5sf EI (NEB, Cat#:157S) *| £3^1 (NEB, Cat#:505S) 

-f-^MI ^-^^1^1 cH^S" JM109 ^^(STRATAGENE, Cat# ; 200235 ) °\\*\ 

<75> s$7\ tb ^HS^- ^ 1^ *m ^ 0PV-150o| ^<y=) 

RPS/OPV-150ef ^^-JI, ^|7|^7|^<^ ^-^<£^4i -H-^h&^joll 2001 \1 2% 

7\^f>\5L, 7\^ms. KCTC 0940BP-1- Jf-^yj-o^cf. 



<76> ^JA|o}| n: 2/ ^17.|- ^! 

<""> II- 1: g/ ^/-g-g ^A|- 

<78> >y-7| ^A|<s)| i o)|a-| ^|^j-?b Bae ^-{Nucleic Acids Res. 

21:2713-2718(1993))^ <H| tq-q- 5a/I »S W% Z\ #q-^n|^^ 

3||^/#S^S-§- 3^ oir^- ^ W-i: RNase 7H^#- 

a|4i£|-^h^c}-. ^1-5-^^(40 mM Tris-Cl; pH 8.0, 8 mM MgCl 2 , 2 mM i5*| u\ ^ , 25 mM 
NaCl, 5 mM q E| _2.me|| o| # , 1 unit/^1 RNasin, 2 mM NTP)<H| 0.1 ugl fd^\ *t*g DNA 
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% 5 -K-HII.//^ T7 RNA ^^jLi# ^7^o=J 37"C<>1H 30^-^ *Hj-A|^q-. , V 

^ ti|-o|Ei^ RNA ^A|-^|^- ^^(-cgcf. 
<-79> H-2: ^^j^^g 

<80> DEAE-^'^S^i- ^^(Van der Welf et al., PNAS 83: 2330-2334 ( 1986) HI HeLa 

^|i(ATCC, Cat:CCL-2)<H| *$7\ RNA ^^(-^|# ^ ^| ^q-. , 1-2 //g^| 

-U7| RNA 0.2 mZ-^r ±§-<U -M^l DEAE-^m ^( 1 mg/m£ in HEPES-°+^ «^r)^ 

q-g-, °| 70% ^£ >a^-tb HeLa Aj|i<>i| £i«|-ZL ^^<>1|a-] 15^- 

^ ^^1*1-^^-. ^1^^ PBS_5L 2S\ *i\2]i5\-JL 10% ^-E}| o|-^ (FCS) o| DMEM 

2-3, 2-3°J uH^tt ^-5", Jung, H. ^4 Y.-S. Bae, J. Biochem. Mo/. Biol. 

31:432-443(1998)<>1| 7\\*\Q ^ <HI ^Sf *\\S. W iL^# ^°J§[-^J1 ; ^Itt S-& *H 

<8i> c 2 ^ HIV^I ra V3 PND ^-^|7(- -§-*}- =i ih 1 ?^ #E|^.ti|-o| e|^ ^2:^- «|E1 

^4 7M|^j #e|^H|-o|E-|^a| ^^.^^^ 7H^t^j H-Bfdl 
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g-^o, Tg^j-tb «JiS7h -g-Aj-^ hhhs ^siaq- 

3CPro SSB||e,|-^|oj| cut!: ^ <H ^ -?-^7|- £i tHMI 



<83> m: RT-PCRol| £J?r -fr^ a|t§ 

<84> a o (- 7 | ^a|oHo)|ai ajjaj-s) 7|u1|&j ^ej^-tJI-oiE-j^^ HeLa ^ ^ A| 37"C 

°)H 18*1*1: J^oj- ^ fljjot^^jT, zj-zi-o, 7)|^u(-c4- M0I = 10O.S. ^^^I^o-ol , 

«o^-°S. ^ RNA-g- ^^cj-. ^.5H q-g-, io ^ g o( RNA-g- 1 ^g^| Sefo|tH 

(GGTAGAACCACCATACGC 797-81 4 / <y-B] ^;±:)2f ^^-fb ^, 70 "C *=H| >H 10^- -^-^ *S^*|^q-. 
ZLe|Jl q-A-i, ^a| l-g-cH| ^7\jl <^7\°]\ ^Aj- Jl4i *I-g-£-^(50 mM Tris -HC1 , pH 
8.3, 65 mM KC1 , 3 mM MgCI 2 , 10 mM DTT, 1 mM dNTP ^^-^ , 20 -fj-LjS RNAsin)2f 200 
-rrH^^I MMLV(Moloney Murine Leukemia virus) ^^Af- J:^ (Pr omega ^7f-*r ^ 42"C 
°1H 60-g- -fc-<^ «h-§-A|^ cDNA-l- #\± ^ 100"C^|^1 

^of- ^S^M jL^-g- A|^t|-. ojoj, aj. 7 | ^ si cDNA-i- ^\-Jl, 
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A^ai 1^ 5. 2f ° | ^ ( CATTGAGTGTGTTTACTC : 680-697/^11^ 54 GGTAGAACCACCATACGC : 797-814/ 
°JrEHdi^)# ^-g-^M A i<I 0 l #e|5.H|-o|Ei^ PCR ^-^51 

cf. PCR^- <^DjA(- 9700 7|7|# A|-g-S|-3l o_xq , Taq =5^JLi# 

9410^1^1 30^, oj^^^r 45"C<H|A1 302:, <S^>*i-g-^r 72"C<HM 45J^-°S S|-<*| # 25 
A|-o|^ ^js^q-. PCR ^#^r o|-7|-S^ ^<H|^i *1 7| <g^-q-<*1 «HE ^|t!t & 

tt^* M-^t 7||cfl 5!^^ uj-Efm^q-. £. 3a^r PV 2-118, £ 3b-& PV 2.3-131 
54 £ 3c^ HIV-1 mV37h Z|Zf -g-^-^l RPS-Vax<>1| cHtt RT-PCR ^^Mq-. £ 3<>1|^1 M *H| 
<=!£r 100 bp DNA Af-o|^ , S Z]\°A-cr A|-H| 1 , R 3| o| o_ ^Jj^^J- RPS-Vax, ZLB]JL C 

^l°J€- -g^** Sftir A3z~Q RPS-Vax^| RT-PCR <±#-§- zj- n°A°\\ S.^?b ^^M^-. 

£ 3a<>l|Ai -s- ^ 5U*°I. RPS-Vaxol| -g-^ PV 2-118^- 12 s) 7|| cH 
DNA7|- ^lc})^. stt ^7|^| S ^ Si^l , *H3^-*| 22^ ^ 

147})7h o|Bith sf^lfl: H-W^q-. th^S, £ 3b<>l|A-i -i- ^ %l^o|, RPS-Vax 

°I| -§-^€ PV 2.3-131^r ^^5_yf-°l 2^<=1 3^°l VP1 icf«J 

^ *r%^& ^^-t-^H^ S^Hr mns. q-<>h ^H2^- RPS-VaxS.^ 12 74| 

zj-^^oj q-^oii^ aj-^ ^-a|-^oj D(-om yHH7(- JSLq- 'gsj-SMI H-B|-#q-. -£ 3c<H|A1 
# T RPS-Vaxo)| -g-^-^l HIV-1 mV3^ HIV-1S| 5. *3 *l °! gpl20£| ^ 

^34^ V3 ^lig- q-^ ^-^^j oh^>go| ^-6|- 85) 7l|cn 
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<$<U *\%°\ ^ &*ts\*\ «|-7|fi| 3. 1<HH ^-<y^ ^ HIV-l 

mV3Sf *H>| ai-^-s) «7| A-j«§^ ^ HIV-l PND8S. H|^*h ^-^ -fr^a) <LH^-§- 

H-Ej-ms*t|-. 

^ ^^(ofl: PV 2-1 18)* ^°|7h *f 450 bp o|«j.o|ji t G/C tJ-^M 40% 
5L^r G/C -g-S-^ ^-cr ^-¥-o|q-. o|Eitb *j1* RNA ^EU-i- ^-^r 3Jo|aL, £ 

<88> . G/C %^o| 30% a|n|-oi -y-oj Aj« o] x)o|s>j-i- -^SMI -H"3t*l 91 

3.7JI ^-4i£|Slt4-(el|: HIV-l env-98 ^4 HIV env-71). ^7| *m 3. 

-ir ^^-sjq-. HCV core-160^ ^-^l^ G/C 62 .3%o| *| iy- a-| <go| 

480 bpo|jEL5., ^A|HMi<H| 3LtMi ^ 5U-fer tb7)|*|-i- y 7 | oo^^i -H-^^j «y:^^o| elt]\ 

<89> G/C -H-^aj oh^^ G/C <g7|A-| «o| Aj<»o|| ^^«|- 

711 ^-S^i ^{-§-£|-cr 5! 0 iq-. ^U, G/C A-i«o, ».o|o)| rq-B)- ^o|«h ;g 

^o)|^ la,^^ RNA^I ^^r^j ^BH^ *t*j| *]«o|| o.o)A-)o| g/c ^et ^q. 

G/C «-^<H| ^l*H q^oj, o|^-^ « 7 | A|-o|o| cf-wo, 

(short-range) RNA^I 2* r ^if S|-cr <H| -2-^1 S|uL, <>|-cr 3*h 
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¥2 *l|ir*KE.5. -t^m^j *|<g 4=-^o| nfj-^ ^_g_S|-t)-. cq-5|^1 , RNA^l ^ 

^ ^eh# ^SMI s|-«t*M $\m*ixr ^ A] 1A| tth^ ^! HhH^I 31 

3|S|-<*|0|: ttq- 

<90> HIV-1 env-98, HIV-1 env-83, HIV-1 env-71 3i HIV-1 env-98/M^) -fr^l^l 

^oitb 1 ^ ^ 1 zz.e|ji £ 4a, H 4b, S. 4c w c 5 oj ^j^^ ^^tb ^1 
*H£t %<y^m ^r^q-. £ 5<>1H M e)|^^r 100 bp DNA aj-oj^ t.)-^ , s all^^r H^l 1 
^ , R i\\°d^r RPS-Vax, n.2]JL C iH|<>i^r -y^-i-^: att^ ^3^^t RPS-Vax^j 

RT-PCR ^-ir-i: zfzj- S-^tt 

< 9 i> c 5 ^ oi-EJi uH^^I^ # 5!A* 6 I, sH^I^MI n^r RT-PCR ^r^^r HIV-1 env-98 

3± HIV-1 env-71^ 3{M*|7|- ^7h£j ^ M-B|-m^jl, ^2&<i| <g 

7| aj < 1# ^-^.S A|^^«r°1 (Sanger, F. et al., Proc. Natl. Acad. 

Sci., 74:5463 (1977)) A-j « J=-o|2jo.^ ^55^ • HIV-1 

env-98^r *| <§ 165-261<HH HIV-1 env-71£r ^11 142-264<>1| A-j QQo\ ty^^-g- £j-<?I§[-^ 
JL, oi^-^-Ei *\<& 165-261*1 <ih ^ ^Xiq-. 

<92> ^j.^ f HIV-1 env-98 ^ HIV-1 env-71^| 3* -^^^^ A/T ^-f- -fSPh S/J2.H-, tt^I 

2j M-Bj-m^ HIV env-83<>(|^ A/T ^-^1^ 3" -IMS -f-^7|- ^H^M 

m-gr^K^S: £ 4a, b), A/T ^ -f-^m -H-^ ^^^^^r ^aH^Kr ^M^^l 

<93> HIV-1 env-98^| 3'-l!;g; A/T ^-f- -f-^|(Ai« 250-294)^1 137H^| ^ *| <H| ^ 

^-^ (si lent mutation)^ -if ^1^1 G/C ^-^^r =^7|-A|^q- (^^: £. 4b). 
^<3J oj-ui^AH-i; ^.^^(-^ A-j«o| w o| oj-oj)^ 137H£| AS>f T# G S-£r C5. J£*)|t!" ^2+ 
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o | u] ( AGTTCAGGAACAAGACCATCGCCCGGCCGTATTA : 1 058- 1 080 / ^1 ^ 3± 

TCTCCCTAAGCTTGATCACTATCTGTTGTAAAGTG: 1057-1023/^^^^)^- ^1^^^ H1V-1 env-98/M 
<H| dltb PCR-i- ^^^h^q-. PCR£- 5)^1 "S^h 9700 7|7|# o.rt) , ^^Jr^^ 

tt)l^^^(-<yA|-S.^-E-| -V-<y *b PWO DNA ^^-JL^# 941C<H|^i 30i£, 

^H^^r 43"C<H|^ 30^, <S^^-§-^- 72"C<=H|^ 2-g-^o.S. *M ^ 25 A|-o|^^- ^S|-^t4- 
DNA-cr -M^MI 1 ^1^-1 54- -^<y "o^-^-S. RPS-Vax^| ^^t!: ^ £/ v/MJH 

7| ^oj^i oj^H A/T ^-f G/C7H 46.7%S. H-Ef^JL, £ 4c<>1|*1^r 

7 | -H-i^^i ^sjj aj-oj g/C7|- 5<y*M| filf ii^^q-. 

<94> o^, i^o|7|- -H-^^l H1V-1 env-98/M<H| RT-PCR5. -ft-^ ^^St A dh^t!r 

5). ^71^ A/T ^-f *1<1°| ;*i *)| aj oj RNA t^f^* 3.7HI *1 

tt 2t *1| ^ °J G/C ^ w ^iSj ^<M^-i- 2:^^^ -H-^l^ ^^(ir 22ft ^ SJ^Ht: 
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<y5> [ J£ 1 J 



-y^ UNA ^!=H 
fr 


S| zjo| (bp) 


<y- u a UNA A-j^iq 
QIC ° 0 ta 
(%) 


>y- u j UNA -*j*f ^ 
(kcai /mole) 


^| "1| -g"*9 -Y.D|-0| ti-| ^ 

(2HA|X|^) 


^ 1 V ocio— 1 f If 1 
O 1 V gdg 1 UU 




04 . o 


— 1 AH A 


rn 

>1Z 


V: 1 V nan— \ \ A 

o i v gag ii4 





A/1 V 

44 . / 


~y 1 . U 


>12 


jl V pz /"ID / 




4o . / 


~yz . o 




O 1 V pZ / 1 OU 


40U 




— I JIM 15 

— 1 UZ . J 


_ 

>1Z 


o i v en v l Uo 


OZ4 




'As A 

JJ . 4 

__ 


-y-i u 

OJ . 0 


z 
0 


ni v i ci i v 70 




jU . O 


— - 

DO . Z 




z 


H1V-1 env-83 


249 


32. S 


-48. y 


>12 


H1V-1 env-'/l 


213 


30.0 


-36. S 


4 


H1V-1 env-98/M 


294 


34. 7 


-6b. 0 


>12 


PV 2-127 


m 


47.5 


-113.1 


>12 


FV 2-1 IS 


354 


44.6 


-103. y 


>12 


PV 3-110 


330 


SO.O 


-iiu.4 


>1'2 


HCV core- 160 


480 


62.3 


-196.3 


3 


HCV core- 100 


300 


60.3 


-172.5 


>12 


PV 2.3-131 


393 


48.0 


-106.2 


/ 


PV 2.3-112 


336 


43.8 


-110.2 


>12 


HBV (J.S 


306 


40.4 


-106.2 


>12 


H1V-1 mV3 


360 


33. y 


-SB. 1 


3 


H1V-1 PND8 


240 


43.3 


-96.8" 


y 


OPV-1S0 


460 


b8.4 


-138.9 


>1'2 


0PV-13V 


411 


S8.4 


-132.9 


>1'2 


OPV-132 


396 


S8.8 


-149.6 


>12 


3 DNA *t<13) G/C <y=-& DNAS1S E£a^o S Tjl-ir^t 3J o| c|-( * JE-^ 3.7|# 95. «r) 

6 zfo-cr DNA ^«o, RNA ^A|-^|7(- 2^Y2f *8^S r fe ^-fr^m^l^l aH'jfrSrfe 5^1 
DNAS1S Tjl-trH ^o|Cf(3|cH u; m -f- 3.7|^- 30.2. .S. *M 



<96> a|cx)| !v : ^|| ^-^oji o)*h -H-^iaj ^]:^>a 

<^> HeLa *l|3E.-g- ^h«l l*g ^ ^-^^ TftSiQ #^_2.«|- 0 1 5)^(M0I = 10)5. ^^^^m 

31, 37"C^|^ 24a|tj- ^-oh a||«y=t!: ^IS* ^^q-. °| C H , 

S| PBS 5. 7H^^-?H q-g-, -^qj -^-3i| o| 2x A|s. ai-^ oh (62.5 mM Tris-Cl, pH 6.8, 10% # 
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2% SDS, 1% /y-^^-S^I^, ^ EL^^l a|o|-^ 0.01 mg / m£ ) # 

-g^H^I cH*h*l 12% SDS-PAGE# Z!^ CH§-, ^)7| <?-^^| £J*H , S 

^^J ^-£12: *J ?io|^-^|(Bio-Rad)# Ar**h*| u) e Si*J ^-^^Ml 

q-. ziejjl uJ-A-l, a^ 7 | m-#- -v-o^ ^ ^^---xjiEi^-f-Ei SIV mac 239 

W°I^N ^-^^O-S ^ 1*|- ^-g-A|7|JL, <^7\o\\ 5.^S|-Efo|-^|(AP)7|- 
^tMei %>-IgG-AP(Sigma)3. 2*|- ^-s-^l^l ^-5-, ef-g- NBT/BClP(Sigma)7|- ^7|-^ 
i>i5fBfo|.^| tij-^-g-oH^| ^ ns-Mt B|c f ^sl-^cf. £ 6a ^ £ 6b-fer SIV 

P 27-150 ^4 SIV P 27-167^| -ft-^ <L1^# RT-PCR ^ SrSit!: 

^I^H ^^iq-.. £ 6a<>)H # ^ SIV P 27-150^r -K-^ 

^ °d^ A 3^r H^SJou)., SIV p27-167£- 6S| ^Idj-f-Bi tt^^ aj^^l 3.7)1 

<g ^ 3X^- £ 6b<>lH # ^ 5U^°I , SIV p27-167Sj ^-¥-<H|^ ^^^^ 

£ «y;^^o, yj-^af -si-vw el?\\ %t *r 5U^r- 

<98> -^A| <ij| V : ^^^1 Tg-PVR ff-^-^i^-f-Ei t3[-0| Sj^o^ -g-a) 

<99> JjLAI, ^-t^o| ^E|^.W|-0|Ei^ A(-«l 1 ^ <>i| 6|t!r Tg-PVR n^^o| ^^.^-g- ^j- 

^^l-^q-. ^^^-^°)| q-Bf H( intracerebral route), ^ ^ ^ ^A|-oi|A-j JiJif7|- 

^ # s|-7| <H| ^j^tb *Hr-^ M- 0 l(4-r^), ^j^tb w[-o|ei^^ ^^(l 

x 10 7 PFU) 31 ^ ^ ^^5. sj-^otl 7|^-(4^ ^m^r «h 

o|B-|^°| ^ 7| . 7 |^-(5°a °|MO-i: i^sM ^^2|-^r5gq-. 
SIV p27-150 SE-^ SIV p27-1677|- RPS-Vax E) 
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°1\ W&Vt Wtt ^ej^«|-o|ei^ ^7| 3E.^Sr?i S?1<H| 

rq-ej- ^(intracerebral route ^=^*(-^q-. o| q| 26 ?1M*| H-g^l 30 7j|o|*| H-^ 

tb ^ ^^sM ^^^^ ^*r°1 HeLa ^|^o)| ^-«a|7|JL, ^^'^1 Wr°l s 1^# s|^r 

A <M ^^Ml ^^^-S RT-PCR# q-^-, o(- 7 |-S^ 

*\ ^7|<g^*|-c*i MH — 3H^1^- ^r^rSh^q-. £ 7o)|A-i Sb<?i^ ^ 9X^°\ , SIV p27-150^- 
4<H -H-^l^ ^^^^ M-^-MI^^-M", SIV P 27-167^r -frQ™ <>FS^o| 3.7\\ 

^£|Satf. o|eit!r ^ ^*Kr HeLa °|-g-?t £ 6^ ^^sq- <U*|*Hr 3! 6 1**. 

<ioo> ,g. ^ai^oj ^. i^^^j « 0 t-^«>1| ttfej- ^\\2l^t Wj-OIE^^ -ff^^ oh^ 

*jo| ^oh^O-S ^eH^iq-CHI: H1V-1 mV3; £ 3c). 

<103> ?h^, 450 bp °|S r oj ^SJ ^11^1 -frSt*) o^^^r Al-7| ^A|of|o)|A1 Ul-fif 

g/C ^r^-i: 40% o|>y-o.^ S^SKH G/C^j ^g-5L# ^^^Ml ^^.S.^ ^ 
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*t- A|-g-o| 7 ,^o. cj-g-2)- ^-q-: ^*n, Hr^^M &|^<M Ah^MI 5U*i*1 

1 °|-§-£j-cr 3.^2) ^h-g-^- sitbq-. -^*H, €■ 7h£c||o|| G/C °cM ^ 3. 

3I*H, ^*)| *]%*]\*] A/T ^-f- ^-3J- ^-f- 

<104> vi-1. g^^-g— ?-^H(Ligat ion-tree) PCR<>i| <H tb DNA 5-1 Jl^ 

<105> ^^tb 7|^<>1| of-ej- OPV-150, 0PV-137 ^ 0PV-132# <£^^-§— f-*H PCR5. *H^h^ 

q-. OPV-150^- *\\g. %}Jf- £ 8<HH -a- ^ 5U^°I ikZ\2-*\-°\z-)^£\ ^sf 

(neutralizing) oiiqs^. ^4 ^e) 5_a}-o| a) <H|njMS7|- «H^-^i ^ 

^ -¥-^1^ S^^r-fer DNA A)<g4t- >y-^tb 7|^<>1| tq-sq- ^SJir <g7| *\%-ft 5|^r£^- 
DNA q^oi^^q.. 0)0), q*[-o|£) DNA & ^^^-g-^T-H PCR 

^\^7\ #3.^ -¥-^1 ( SstTI 1 1 ^ Eagll2 ^)-g- i^^M 

°h!4 ^r^^i ^iHr ^l<H| ^r^r DNA ^ 87H ( 1 ,3,5,7/ ^ 2,4,6,8/«?J:Ej aji^)^. 

ti^l^-M^K^tt^-t) 0 !! ^^*r°1 ^ ^4 PAGE £ 9). 

o| ^ej-o|ujo) 5. rc^ 3 -_^-c f o ) 15 i^( m er)^ o)^^^ ^ 

*l^l~cr 3.71^) <SiH-^Bj^^j ^^o)| Af-^-Sj^ ot T^-g-oi ^sj-o|^o| 200 ng 

S(^-§-^-i: 50 fdS. 5K 
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# nfl), Ah-g-£|-fer H-»1*l 107H^j ^Bfoi^oi 50 ngS 1:4£| 

5. ^^tt 94TC<>iH 303: *h ^SKU, 35-40 "C*IH 303, £_h <H^^t!: 72"C<HI-*1 1 

tl-W-s-^: ^r*<y^ ^HS* 5-10A|-o|^. wh-e-*h:n o\o], o|-g- 94"C<HH 302, -fr<y- 
^ *Hr, ^H^^ ^4 ^^-g-^ 72 "C 1^-2-S. «h<H ^ 20-25 *r*8SM 

^§h-fer 3.7|^1 •SiH-^^^^- ^^Siq-. PCR^r 31^1 <*L*)H 9700 7|7|# A|-g- 

e|-^o.^ ail^Tj^r^l-^Ai-^-f-Ei ^ojtt PWO DNA ^^3L^(Cat#: 1644947)# 

Ah-g-sh^q-. ^-t- £ io^t ^-7| ?h oj^sh-g— ¥-7H pcr ^i^^i 

Cf. £ 10*11*1 M Sll^^r 100 bp A|-o|2: Ph^i, 1 i*i 31 <£i^ ^-7| «t H.2H>M 1, 2, 3 ^4 
4* oi-g-tt ^-t-, 2*1 5)|<?J^ ^^o]^ i, 2 , 3, 4, 5 ^ 6# o|-g-*h ^3^, 3m 
3|°J^ Sei-oi^ i, 2, 3, 4, 5, 6, 7 54 8# *\\^%. >LHlr# z|z| s^tt 3°l 

q-. £ 10*11*1 Shoi*h ^^o| ; OPV-150#- DNA ^«o| ^gsj 

f-^H PCR <M| ^IS^^q-. 

<io6> vi -2. jhjj-gj q_h^ q-oi 

<107> 0PV-150, OPV-137 ^4 OPV-132*1| tH?h tt^-g- 2:Ah?h ^-Bh, s$7\ 

S. 1*11*1 *+ i23\ ^s-^: <ttW9°\ ^\^%^. tb^, £ Ha-fer OPV-150^ 

-H-^Sj oj-^^-t il<*|-r-b RT-PCR ^2|-*1| cjj ^ zy a (-^0)^7, £ llb^ ^*H*i 

Jl^^r -s-^ ^ai{-oi| tilth Ah^io|ch. Ah-g-^l l*h ^h-g- 

-M^^<H|^1 JHI^-t!: 5°^ BSA ^-PV2 w PV3 oliqSS. ^EMH-g- BALB/c *1| 
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^«S|-<*| <2^- £ 11a w £ nbo)|^ -g- ^ %i^o|, OPV-150^ -H-^taj 

<ios> m^g^r *£ o d$\ rna hi-oie-)^ ^h^^ $\n DNA^ -h-*i *i ^^^ir 

-f-^H PCR ^-Ir °|-§-t!r DNA£| ^IS^^^ ^l^tb^-. ^ ^e«^ #&l-2_ 
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I ^m-vw J 

I H^V? 1 1 

&<Un RNA M|-o|eii 7\\^ ^d^-cr DNA <§7| *J<goj G/C «y=S| ^gri# 

DNA 5^^711 ^<5|A|?|^- ^7||^- a^-s(-^r ^^^H 

I 2] 

all 1 1MI SH^I, ^b^iH RNA h|-o|eh^ «,'E-1^r .S^M a| ^ *H2: 

^ RNA w|-o|s^ 7HS^- «jEiMj^ u-^xi oj^^ 7H^t*Rr 

I 3] 

m E -| o)| >y-oj£|^ 5»)EH DNA «7| *|«oj G/C <y=fi) *1 

7412: tJ- «|e|vfls| -y-«y Aii^i -H-^^j <y-^-ir 7||*t*hb HJ-'S- 



69-41 



1020010006229 <M*h 2002/1/28 
I 4] 

*1| 1 *fr 5E-fer *1| 3 %L°]*\, ^| eH DNA «7| Ai^o) G/C ^o^^l-Til 

^°M7|-^r 3J^r ^ ^ DNA <*7| A-j<go| G/C ot^ =^ 7 |-A|^ ^^|^# ^ 
^ "o 1 "^ • 

I 5] 

4 XM^I, a o (- 7 | ^o\o\\ ojsj] G/C <tfo| ^7(-^ 5>)EJ{ DNA <§7| *]<1°J G/C 

°o fc ^ ^ DNA <§7| A-j<goj| t|t°1 40% o|A o i-o| ^jo. ^io S ^ v^ng . 

*1| 1 5£tt ^| 3 tg-ofl Sl<>iA-|, ^1 ejj DNA «7| G/C <tf# 5*I*M| * 

^}^r ^71 ^ S|| DNA «7| o| a/T ^-f- ^<g^| G/C <y= 

# ^y\^\n ^ ^m. 

I 7] 

-2.5. s|~fer ^'S. 
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*1| 1 %^ S^r ^1 3 %k>1| SJM*1, A cM 5t|e« DNA <g7| ^<goj ^o|^ 450 bp o|lj|-o| 
^>^°-£- ^ ^ ■ 

^ 1^, ^e|^«h°|£i^ 2^ ^ 3^o.S -y-^iel ^.#-°S-f-Bi A^^i, 

L ^-y-* 10 J 

*ll 2 ^- IE— ^1 3 %"-<>1| #ej^.w|-o|e-j^ *H2:^- ^Itt A|-tii 1^, H 

^ 2^ ^ Af-ai ZL-§-o.5.-f Ej ^ S) ^ ^ °J # S|~cr ^ • 

I 11 ] 

*i| 1 <8" S-cr ^1 3 *g-o|| 5U^*I, s$7\ u[-o|Ei^ «l|Ei<H| ^^-cr £1 2}| DNA <§7| A| 
1£r HIV, HCV, HBV, HPV, HSV, 5.Ef u(-o| e-)-^ , °l ^^f-<2l *|- a|-o|E^ u] 
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I ^Y^" 12] 

A 3 ^-ofl %°\*\, s$7\ ^-°g£)^r ^eH DNA «7| H:^ Si ± *{ 

ISJ -H-^^l 7H^*h^ IT'S. 

[ ^tJ- 13 J 

*|| 12 ^<H| SU^'M, A <J"7| ^ £|-fer DNA <g7| A-)<g^ ^el^uf-oisj^ *H2:^- 

[ 14] 

*i| 13 ^-o)| 9X°1*\, ^S^M^^ ^S.^ -f-^H^j 3' ^<>l|fe #^5.w|-o|s-) 

-H-*L*I SivS^-g: 7^^ "c^- 
I 15] 

(a) #5jiti(-o|Bi^ -H-^l^h (b) ^-7| -H-^^l-^ 5' ^o|| oi o.^ ^ 

-gs|o| %IJL *)|t!:JLi ^-g- i^-^h^ #5.^ ; 3» (c) >y-7| -i-ej _2.u|-o| 
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1^ ^e)5Lw|-o|a)>i ^-7| #5.^ Jf-SMI ^ sife- ^ etj DNA « 

7| *\%$\ G/C ,g-S-g- *)^| $\ ef| DNA <§7| A-|<*oi| ^ ^<|I*MI G/C 
40% ^7|-S1 JE.-^ igo| a|7|^ ^7)1 # i^f-fer ^e|5.t3|-o| e ^ T^S^T «|Bj 

I 16 J 

^sjc^ o, ji ^ithjLi ^ JEWfe q-^ ^ (c) ^7| ^eiS^M 

Et| DNA «7| A-j^oj G/c oto| -g-i^- a]e|| DNA «7| *\%°\\ ^ ^H^MI ^jL -fr 

^ 3£2| °|-g-*h*| DNA ^<>i|A-| Ih^sj «7| A^-ji- ^o|a|7| 

^ icMI-g- S^-q-cr #e|^.«f-o|ei^ 7H2i^- e| m ^1 -ff^^l <y-^# 7H^ 
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I W^ 1 " 17] 

*il 16 ^o| 7 p 3X^ %^ ^ EH 

DNA «7| *j<g,g. ch#2|- ^-^ ^7j|# i^hfer M^*- ¥-^H PCR ^oil 
^-fer #e]5L«MtH^ ^HS^- «jE1^ -H-^^j ojh^>S# 7H^5h& 

( i ) q-e-^f- ^ ^-i- -r^^f ^efo|^o| «^ ^ q-^o| DNA g-jg 

# ^SHf ^f7j|: (a) ^71 cf^r^l Sefo|^^ i|^ajo.s ^ ^Ejoj^ 

^ ^-^H# °J2^5^ DNA %7\ *\%jk EL7\£. ^g-lh q*^^ 3!°|5L 

; (b) q-^^| Sefo|^oj 5'-^/5£^r 3'-^^^- q-g- Sef<>MSj *|<go]| rfl 

§M -y-Ji2|«l A-J<g^ ( C ) ^7| A o h ^-^l^l *1<l£r 8-20 ^ 35% o|>y-fi] 

G/C ° 0 fc # £-JL; (d) ^ ^Ml*! °|-g-£|*7 0 o fc S£|-o|t*1£r ^IttJL^ 

#^ -"HH-g- ^^q-; (ii) ^^r ^7lM|^ o|-g-£|-b ot = sj.o|u]:u|. 

Sefo|oj^ ^c a) ^ i:3-i:8S. *M ^7| S.e|-o|^^ ^t^l~cr & 

( iii) q-g-af. PCR ajr-g-i: 3L^S|-fe ^*Hr 3.7|^| ^E)^^ ^ ^ 

^ -r-^l* ^S^l^r ^EH DNA *\%$] *1|3=S|-^ ^ ^7|| : 92 U C-96"C^|7.1 20-40 

3. ^oj-oj 25"C-40-C<H|^ 20-403, 3i 68 "C -75 "C "HI *\ 30^-553 ^ 
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(iv) q-^-sf ^ ^iH^oj PCR Sir** S^|~£r ^SiQ s|| DNA ^« o, ^ 

^■i: ^^^l-cr ^7l| : 92"C-96"C 20-40^ S!^ , 68 "C -75 "C °1| *\ 40^-1^- 10^ 



[ 18] 

^-i- i^l-b ^Sir*- f-^H PCR H o hl S-t- °|-8-tt DNA o, ^(2- 

( i ) -r^^- Sef^M^I S|-*r DNA 

# ^SRr <&7||: (a) A o h 7| q-^£| = e|-o|oife- i|^*jo_3. a||2:S|-ji;*h §l"fer DNA «7| 
3.7| a «r««h«>| q*|-<y^ 34 (b) ^7| q-^fij 5L&|-o|^o| 5'- 

34/£E^r 3'-im^ q-g- sefoi^o^ ^-cf A-j<go|| cfl^ >#j£3|<y <g7|A-)^^- a^tbq-; 

( ii) =5^ ^^MIA-j o|-g-5]*f ot m-oj-o, 2^0(0^ uf-^^l =E|-O|ojfi|. tf|5L^ 
*£3. sl-oi ^"71 q-^ Sej-oi^^- 

(iii) q-#3|- ^ ^^^^1 PCR SH§-# SL'g-SKr ^^tt 3.7|S) ^e)^^ %^ ^ 
^-r-^ll: £12*3 ^)5H DNA o| JS^J-g- *l|^|-cr ^ ^1 : 92"C~96"C <>1|^1 20-40 

Si^, 25"C-40"Co)|7-1 20-403L -^-^^ 34 68TC-75TCOIH 30^-55^ * 
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(iv) q-g-jq- 91^^^ PCR tiJr^-i: 3L^Kr <tf7| DNA Aj«o| 

=^^KI"cr ^711: 92-0-9610^1^1 20-40^ -^^l , 68TC-75TC 40^-l^g- 103L 



I 19 J 

cj = 2fo|Ti]£|. uf^^| Sefo|t>jo, ^ £t3 |^ l:3-l:8<y ^ «a^SH*~ f- 

*H PCR H-ig-i: DNA -*i<l^ ^2: u] ^^-^^ . 

[^^20] 

1£r ^°|7|- 8-20 ^^131, G/C <y=o| 35% o|a o i-o| ^ ^(.^ ^^tih -f-*H PCR 

0 |-g-tt DNA ^c|o| nj =g^« 0 »-»j . 

[ 21 ] 

18 ^1 5U°1*I. ^71 q-^^l = ^ ^ o|-g-£|±=. ot m-g-o, 

tb-g—M PCR °|-g-t!r DNA ^jl^l ^3. w ^^.w^ig . 
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[ 22 J 

£|eH DNA 3L^|~^ ^r^it) RNA tiM^ t-H^^" «|B|o|| SJ<>1*I. ^7 1 fij EH 

DNA zl oh^-g- 7||*iS|-7| ^7| ^| eH DNA «7| ^<|o| G/c ojroj 

^ri# 3t*1| 5-)^ DNA A)1<H| 5^*MI ?A°\3-, ^^^H 

RNA H(-o|Ei ^HS^- #^5.«|-o|S-|^ tfJEi, ^-<1 Ol-oiS-j^ «jEi, tt)|vj|^<^^- 

^li^H^ UME-)^ , ^«!Ef Ul-OIS-j^ WJEi Ul ^-A(-7| a|-0|Ei^ ^ 

<^i|| RNA ^HS^- «jEi. 



[ 23 J 

^| 22 ^o|A|, i^o|ol| ojsH G/C ° 0 to| ^7|-^J £j EH DNA «7| ^<go, G/C 

^ ?m DNA <S7| A-j<go|| cjjsl-o^ 40% cI^oiji, a o (- 7 | ^ ej) DNA <g 7 | A-j«o, zjo| 
-cr 450 bp ^| e|-ot 7£^r o_5. ^ tf^ciH RNA wM&f^ A^.^ ®m • 

I 24 J 

£|EH DNA -*1<I-§: a* 1 -^^ #5^*ME-|r±: ^"Ml SA<>1*1, ^71 DNA 

A-j^^ -H-^^j 7H^[§t-7| ^-7| 5l|eH DNA <g7| A^oj G/C oto| 

# 5ijsn DNA *i<go|| -g-i^S^r 7 A°\5L, ^71 ^e)5.«|-o| S i 
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L ^j^g- 25] 

*1| 24 tg-o)| SJOfAf, A o h 7 | igo|^) fijsH DNA «7| *\%$\ QIC 3t*l| St] Bfl DNA <g 

7| A-i^^i 40% o|^o| ^4i- ^io S ^ DNA A^oj oj^^o) 7 H 

[ 26] 

»| 24 5E^r *|| 25 %>-o|| ai<H^I. ^71 ^ HH DNA «7| A-j<g^ zjo|-^ 450 bp 

[ ^t*-^ 27] 

*ll 24 %>-o)| -^-7| #e)^.«|-c»|Ei>i ^-cr 1^, 2^ 5j A(- 

S|-fer ^|eH DNA A-j« o, <y-^A^o| 7H^L^i #e|5.«(-°|si^ *H3E:tf 
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[ 28] 

*ll 24 <g-o« SX^*!, A o h 7| DNA «S7| A\%& 5.«[-o| q ^ *H^^ 5'- 

^^^1 <?I^-°5. ^*3% 1^ ^ItbJl^i SWte -»M1°II 

[ ^Y^" 29 J 
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1 J 



I £^ J 



pTZ-18/R 

(2.9 Kbp) 



Sail 



735 771 
S'-GTATCATA ATG GGT GCT CAG GTT TCA TCA CAG AAA GT-3' 
M \ G A Q V S S Q K 

t 



/ 

t 

Sftll 



Hpal 



Eagl 




3C 

^r. rr.r T r.-rr a ac rr.r. rrr. kot ttg ttc caa 
PRVNRPALF Q 



:y ¥¥i §j 3c M^giomi 



Banll 



PstI 
PstI 



Sabin 1 cDNA 

(7.5 Kbp) 



EcoRI 
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I £ 2 J 



SHIV89.6 



SIVmac239 



I nef I 




310] 



5? • 



VPO 



VP3 



VP1 



2A 



2B 



2C 



3A 



3B 



3C 



3D 



-3? 



qg OG QG QG qg qg qg gg qg protease qg polymerase 

m-(V3)n or m-(PND)n ME-\Qti\0\Z-\± RNA( AI-&J 1 S ) 



m-(V3)n 

or m -(PND)n 



P 27 



vpO 



1 



vp3 



HeLa A)|M . . 

2A ^ 2C 
V P 1 □ 2B I 

1 nu cz=i t 



3B 

3A □ 3C 



V-t"' ' m-<V3)n™ 
p27 orm-<PND)n 



5I0H^! Sr2|2H r 0|EH^ 




3D 



PVS-Tg Ul^± 
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BHAIJq^ : 2 4 6 8 10 12 

I £ 3b] 

M S ft C 




2 4 6 8 10 12 



I £ 3c] 



S R C 




lAIXI^; 2 4 6 8 10 12 
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[ 5. 4a ] 



env-98 




^1 



JIM 2H 



294 30.6 -56.2 



env-83 t. 



=3 



249 32.5 -48.9 



env-7l 



J42 



213 30.0 -36.5 



env-98/M C 



I £ 4b J 



A/T 




294 34.7 -65.0 



-IVIKLREKFRNKTIA 

ATA GTT ATA AAA TTA AGA GAA AAA TTT AGG AAT AAA ACA ATA GCC 
III II II II III II II III I I I I II II II Ml 
ATA GTG ATCAAG CTT AGG GAGAAG TTC AGG AAC AAGACC ATC GCC 
250 294 



G/C(%\ AG 

20.0 +0.3 
t 

46\7 -10.4 
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5] 



M 









1 1 


> 






c e: 







4. 

cz 

03 




©nv-98 
M S R C 





—■KSGSI 




HAiJi4= 


: 2 4 6 3 


10 12 




env-71 




M S R 


C 




; 




: 2 4 6 8 


1012 



env-83 
M S R C 




: ' :v)-; : - .■ • >* • 



BHAIXI4 1 2 4 6 S 1012 

«nv-98/M 
M S R C 




2. 4 6 8 1012 
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I £ 6a] 



1*27-150 



M S R C 




BMAIXI4* : 2 4 6 3 IP 12 
M;;S R C 




P27-167 



BOM XI 4= : 2 4 6 3 10 12 

I £ 6b J 

BHA|Xi4 - ■ "4 6 8 10 12 C 

" — p27 



P27-150 :JM 




lAiXi4 : 2 4 6 S 10 12 C 
P27-167 




p27-150 

(18.2kDa) 



p27 

P27-167 
(20.3kOa) 
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L S. 7 J 



M C 







: ff£ t W% it * 




Hfti^l 'SBass* 1 tfcx^iji 








^ 






r 



H :- 1 1 B, M. tt : 1 r 2 v ^ 4 
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i 8] 

IAKAVAAWTLKAAAGQ 15 

1 GCT AAG GCC GTT GCA GCC TGG ACC CTG AAA GCC GCT GCA GGC CAA 45 

I6ASTEGDCGC PAI I EV 30 

46 GCC TCC ACC GAA GGC GAC TGC GGT TGC CCA GCC ATC ATC GAG GTC 90 



N 



D A 



K 



K 



31 

91 GAT AAC GAT GCC CCT ACC AAG CGA GCC AGC AAG CTC TTC AGC GAA 



45 
135 



N 



K 



46 F E V [ 

136 TIC GAG GTC GAT A AT GAG CAG CCC ACT ACC CGA GCC CAG AAG CTC 



60 
180 



61 



A M W 



I 



K 



N 



181 TTC GCC ATG TGG CGI" ATC ACT TAC AAG GAC AAT GAT GCG CCA ACT 



75 
225 



76 K 



K 



I 



M K 



K 



226 AAG CGC GCA TCT AAA CTG TGC GTC CGA ATC TAC ATG AAG CCC AAG 



90 
270 



91 



H 



I 



N 



271 CAC GTT CGA TGC TCC GGC TGT CCC GCT AIT ATC GAA GTG GAT AAC 



105 
315 



106 



K R 



K 



N 



316 GAC GCA CCA ACC AAA CGG GCA TCA AAG CTG GAC AAC TAC CAG ICC 



120 

360 



N 



Ki s 



121 P C A I 

361 CCA TGC GCG ATC AAC GAG CAA CCT ACC ACC CGT GCG CAA AAG TCC 



135 
405 



136 AGC FYQ TRVVV PS GC 150 

406 GCT GGG TGC TTC TAT CAG ACC CGC GTC GTG GTT CCC TCA GGT TGT 450 



= ^^J (MBIStttOIEH,^ 28 )VIP e&OHHIS^ 

• ais (sa-istHoi^ 3S )vip gsi-oiiiiisH 
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I 9 } 

H£K)|Di 1- 

5-ATTATA CCGCGG - 
(Sst II) 

10 20 30 40 50 60 

GCTAAGGCCG TTGCAGCCTG GACCCTGAAA GCCGCTGCAG GCCAAGCCTC CACCGAAGGC 

3'-GTGGCTTCCG 

70 80 90 100 110 120 

GACTG-3' 5'-ACCAA GCGAGCCAGC 

CTGACGCCAA CGGGTCGGTA GTAGCTCCAG CTATTGCTAC GGGGATGGTT CGCTCGGTCG-5' 

130 140 150 160 170 180 

AAGCTCTTCA GCGAATTCGA GGTCGATAAT GAGCAGCCCA CTACCCGAGC CCAGA-3' 

3'-GATGGGCTCG GGTCTTCGAG 

190 200 210 220 230 240 

5'-TGCGC CAACTAAGCG CGCATCTAAA 
AAGCGGTACA CCGCATAGTG AATGTTCCTG TTACTACGCG GTTGATTCGC-5' 

250 260 270 280 290 300 

CTGTGCGTCC GAATCTACAT GAAGCCGAAG CACGTTCGAT GCTCC-3' 

3'-GTGCAAGCTA CGAGGCCGAC AGGGCG AT A A 

310 320 330 340 350 360 

5-CCAAA CGGGCATCAA AGCTGGACAA CTACCAGTCC 
TAGCTTCACC TATTGCTGCG TGGTTGGTTT GCCCGTAGTT-5' 

-HEIOICH 6 

370 380 390 400 410 420 

CCATGCGCGA TCAACGAGCA ACCTACCACC CGTGC-3' 

3' -TGGATGGTGG GCACGCGTTT TCAGGCGACC CACGAAGATA 



430 440 450 

GTCTGGGCGC AGCACCAAGG GAGTCCAACA- GCCGGC AATTAT-5' 

(Eag ir HBK)ICH 8 
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: 450lbp 
- 340bp 
£3£>bp 



I S. 1 la J 



- ? n-j 

pJ KH 



M 



a. 
ct 





OPV_150 
"450+i80bp 



IdObp 



1AIXI4: 2. 4 6 8 10 12 
IS. lib] 




OPV-150 
(17,4KDa) 



IAJII4: 2 4 6 8 10 12 



<110> CreaGene Inc. <120> Method for Improving a Genetic Stability for 



the Insert in 



Single-Stranded RNA Virus Recombinant Vectors <130> 
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CreaGene-1 <160> 22 <170> Kopatentln 1.71 <210> 1 <211> 300 <212> 

DNA <213> Artificial Sequence <220> <223> SIV gag- 100 <400> 1 

agcccgagaa cattaaatgc ctgggtaaaa ttgatagagg aaaagaaatt tggagcagaa 60 

gtagtgccag gatttcaggc actgtcagaa ggttgcaccc cctatgacat taatcagatg 120 

ttaaattgtg tgggagacca tcaagcggct atgcagatta tcagagatat tataaacgag 180 

gaggctgcag attgggactt gcagcaccca caaccagctc cacaacaagg acaacttagg 240 

gagccgtcag gatcagatat tgcaggaaca actagttcag tagatgaaca aatccagtgg 300 



300 <210> 2 <211> 342 <212> DNA <213> Artificial Sequence <220> < 

223> SIV gag-114 <400> 2 ccagtacaac aaataggtgg taactatgtc cacctgccat 
taagcccgag aacattaaat 60 gcctgggtaa aattgataga ggaaaagaaa tttggagcag 

aagtagtgcc aggatttcag 120 gcactgtcag aaggttgcac cccctatgac attaatcaga 

tgttaaattg tgtgggagac 180 catcaagcgg ctatgcagat tatcagagat attataaacg 

aggaggctgc agattgggac 240 ttgcagcacc cacaaccagc tccacaacaa ggacaactta 

gggagccgtc aggatcagat 300 attgcaggaa caactagttc agtagatgaa caaatccagt gg 

342 <210> 3 <211> 501 <212> DNA <213> Artificial Sequence <220> < 
223> SIV p27-167 <400> 3 ccagtacaac aaataggtgg taactatgtc cacctgccat 
taagcccgag aacattaaat 60 gcctgggtaa aattgataga ggaaaagaaa tttggagcag 

aagtagtgcc aggatttcag 120 gcactgtcag aaggttgcac cccctatgac attaatcaga 

tgttaaattg tgtgggagac 180 catcaagcgg ctatgcagat tatcagagat attataaacg 

aggaggctgc agattgggac 240 ttgcagcacc cacaaccagc tccacaacaa ggacaactta 

gggagccgtc aggatcagat 300 attgcaggaa caactagttc agtagatgaa caaatccagt 
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ggatgtacag acaacagaac 



360 cccataccag taggcaacat ttacaggaga tggatccaac 



tggggttgca aaaatgtgtc 



420 agaatgtata acccaacaaa cattctagat gtaaaacaag 



ggccaaaaga gccatttcag 



480 agctatgtag acaggttcta c 



501 <210> 4 <211> 450 <212> DNA <213> Artificial Sequence <220> < 
223> SIV p27-150 <400> 4 ccagtacaac aaataggtgg taactatgtc cacctgccat 



taagcccgag aacattaaat 



60 gcctgggtaa aattgataga ggaaaagaaa tttggagcag 



aagtagtgcc aggatttcag 



120 gcactgtcag aaggttgcac cccctatgac attaatcaga 



tgttaaattg tgtgggagac 



180 catcaagcgg ctatgcagat tatcagagat attataaacg 



aggaggctgc agattgggac 



240 ttgcagcacc cacaaccagc tccacaacaa .ggacaactta 



gggagccgtc aggatcagat 



300 attgcaggaa caactagttc agtagatgaacaaatccagt 



ggatgtacag acaacagaac 



360 cccataccag taggcaacat ttacaggaga tggatccaac 



tggggttgca aaaatgtgtc 



420 agaatgtata acccaacaaa cattctagat 



450 <210> 5 <211> 324 <212> DNA <213> Artificial Sequence <220> < 
223> SIV env-108 <400> 5 acttctactt ggtttggctt taatggaact agagcagaaa 



atagaactta tatttactgg 



60 catggtaggg ataataggac tataattagt ttaaataagt 



attataatct aacaatgaaa 



120 tgtagaagac caggaaataa gacagtttta ccagtcacca 



ttatgtctgg attggttttc 



180 cactcacaac caatcaatga taggccaaag caggcatggt 



gttggtttgg aggaaaatgg 



240 aaggatgcaa taaaagaggt gaagcagacc attgtcaaac 



atcccaggta tactggaact 



300 aacaatactg ataaaatcaa tttg 



324 <210> 6 <211> 294 <212> DNA <213> Artificial Sequence <220> < 
223> HIV-1 env-98 <400> 6 ttaaatggca gtctagcaga agaagacata gtaattagat 
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ctgaaaattt cacagacaat 



60 gctaaaacca taatagtaca gctaaatgaa tctgtagtaa 



ttaattgtac aagacccaac 



120 aacaatacaa gaagaaggtt atctatagga ccagggagag 



cattttatgc aagaagaaac 



180 ataataggag atataagaca agcacattgt aacattagta 



gagcaaaatg gaataacact 



240 ttacaacaga tagttataaa attaagagaa aaatttagga 



ataaaacaat agcc 



294 <210> 7 <211> 249 <212> DNA <213> 



Artificial Sequence <220> <223> HIV-1 env-83 <400> 7 ttaaatggca 



gtctagcaga agaagacata gtaattagat ctgaaaattt cacagacaat 



60 gctaaaacca 



taatagtaca gctaaatgaa tctgtagtaa ttaattgtac aagacccaac 



120 aacaatacaa. 



gaagaaggtt atctatagga ccagggagag cattttatgc aagaagaaac 



180 ataataggag 



atataagaca agcacattgt aacattagta gagcaaaatg gaataacact 



240 ttacaacag 



249 <210> 8 <211> 213 <212> DNA <213> Artificial Sequence <220> < 
223> HIV-1 env-71 <400> 8 ctaaatgaat ctgtagtaat taattgtaca agacccaaca 



acaatacaag aagaaggtta 



60 tctataggac cagggagagc attttatgca agaagaaaca 



taataggaga tataagacaa 



120 gcacattgta acattagtag agcaaaatgg aataacactt 



tacaacagat agttataaaa 



180 ttaagagaaa aatttaggaa taaaacaata gcc 



213 <210> 9 <211> 294 <212> DNA <213> Artificial Sequence <220> < 
223> HIV-1 env-98/M <400> 9 ttaaatggca gtctagcaga agaagacata gtaattagat 



ctgaaaattt cacagacaat 



60 gctaaaacca taatagtaca gctaaatgaa tctgtagtaa 



ttaattgtac aagacccaac 



120 aacaatacaa gaagaaggtt atctatagga ccagggagag 



cattttatgc aagaagaaac 



180 ataataggag atataagaca agcacattgt aacattagta 



gagcaaaatg gaataacact 



240 ttacaacaga tcgtgatcaa gcttcgggag aagttccgga 
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acaagacgat cgcc 



294 <210> 10 <211> 381 <212> DNA <213> 



Artificial Sequence <220> <223> PV 2-127 <400> 10 gcgctgacag ccgtagagac 



aggggccacc aacccattgg tgccttcaga cacggtacaa 



60 actcgtcacg tcatccaaaa 



gcggacgcgg tcggagtcta cggttgagtc tttcttcgca 



120 agaggagctt gtgtggccat 



tattgaagtg gataatgatg ctccaacaag gcgtgccagt 



180 aaattatttt cagtctggaa 



gataacttac aaggacaccg ttcagttaag acgtaagttg 



240 gagttcttta catattcaag 



gtttgacatg gagttcacct ttgtggttac atccaattat 



300 accgatgcaa acaatgggca 



cgcactgaat caagtttacc agataatgta cataccacct 



360 ggggcaccga tccctggcaa g 



381 <210> 11 <211> 354 <212> DNA <213> Artificial Sequence <220> 
<223> PV 2-118 <400> 11 gcttgtgtgg ccattattga agtggataat gatgctccaa 



caaggcgtgc cagtaaatta 



60 ttttcagtct ggaagataac ttacaaggac accgttcagt 



taagacgtaa gttggagttc 



120 tttacatatt caaggtttga catggagttc acctttgtgg 



ttacatccaa ttataccgat 



180 gcaaacaatg ggcacgcact gaatcaagtt taccagataa 



tgtacatacc acctggggca 



240 ccgatccctg gcaagcggaa tgattacaca tggcaaacgt 



catctaaccc atcagtgttt 



300 tacacttacg gggcacctcc agctagaata tcagtgccct 



acgtgggcat tgcc 



354 <210> 12<211> 330 <212> DNA <213> 



Artificial Sequence <220> <223> PV 3-110 <400> 12 cacgtagtcc aacgacgcag 



caggtcagag tccacaatag aatcattctt cgcacgcggg 



60 gcgtgcgtcg ctattattga 



ggtggacaat gaacaaccaa ccacccgggc acagaaacta 



120 tttgccatgt ggcgcattac 



atacaaagat acagtgcagt tgcgccgtaa gttggagttt 



180 ttcacatact ctcgttttga 



catggaattc accttcgtgg taaccgccaa cttcaccaac 



240 gctaataatg ggcatgcact 
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caaccaggtg taccagataa tgtacatccc cccaggggca 300 cccacaccaa agtcatggga 

cgactacact 330 <210> 13 <211> 480 

<212> DNA <213> Artificial Sequence <220> <223> HCV core-160 <400> 
13 atgagcacaa atcctaaacc tcaaagaaaa accaaaagaa acaccaaccg tcgcccacaa 60 
gacgtcaagt tcccgggcgg tggtcagatc gttggtggag tttacctgtt gccgcgcagg 120 
ggccccaggt tgggtgtgcg cgcgactagg aagacttccg agcggtcgca acctcgtgga 180 
aggcgacagc ctatccccaa ggctcgccaa cccgagggta ggacctgggc tcagcccggg 240 
tacccttggc ccctctatgg caatgagggt ctgggatggg caggatggct cctgtcaccc 300 
cgcggctctc ggcctagttg gggccccaca gacccccggc gtaggtcgcg taatttgggt 360 
aaggtcatcg atactctcac atgcggcttc gccgacctca tggggtacat tccgctcgtc 420 
ggcgcccccc tagggggcgt tgccagggcc ttggcacatg gtgtccggct tctggaggac 480 
480 <210> 14 <211> 300 <212> DNA <213> Artificial Sequence <220> 
<223> HCV core-100 <400> 14 atgagcacaa atcctaaacc tcaaagaaaa accaaaagaa 
acaccaaccg tcgcccacaa 60 gacgtcaagt tcccgggcgg tggtcagatc gttggtggag 

tttacctgtt gccgcgcagg 120 ggccccaggt tgggtgtgcg cgcgactagg aagacttccg 

agcggtcgca acctcgtgga 180 aggcgacagc ctatccccaa ggctcgccaa cccgagggta 

ggacctgggc tcagcccggg 240 tacccttggc ccctctatgg caatgagggt ctgggatggg 

caggatggct cctgtcaccc 300 

300 <210> 15 <211> 399 <212> DNA <213> Artificial Sequence <220> 
<223> PV 2.3-131 <400> 15 gcgctgacag ccgtagagac aggggccacc aacccattgg 
tgccttcaga cacggtacaa 60 actcgtcacg tcatccaaaa gcggacgcgg tcggagtcta 
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cggttgagtc tttcttcgca 



120 agaggagctt gtgtggccat tattgaagtg gataatgatg 



ctccaacaag gcgtgccagt 



180 aaattatttt cagtctggaa gataactgaa ttcgagtcca 



caatagaatc attcttcgca 



240 cgcggggcgt gcgtcgctat tattgaggtg gacaatgaac 



aaccaaccac ccgggcacag 



300 aaactatttg ccatgtggcg cattacatac aaagatacag 



tgcagttgcg ccgtaagttg 



360 gagtttttca catactctcg ttttgacatg gaattcacc 



399 <210> 16 <211> 336 <212> DNA <213> Artificial Sequence <220> 
<223> PV 2.3-112 <400> 16 gcttgtgtgg ccattattga agtggataat gatgctccaa 



caaggcgtgc cagtaaatta 



60 ttttcagtct ggaagataac ttacaaggac accgttcagt 



taagacgtaa gttggagttc 



120 tttacatatt caaggtttga catggagttc acctttgtgg 



ttacaggatc cgcgtgcgtc 



180 gctattattg aggtggacaa tgaacaacca accacccggg 



cacagaaact atttgccatg 



240 tggcgcatta catacaaaga tacagtgcag ttgcgccgta 



agttggagtt tttcacatac 



300 tctcgttttg acatggaatt caccttcgtg gtaacc 



336 <210> 17 <211> 306 <212> DNA <213> Artificial Sequence <220> 
<223> HBV C.S <400> 17 ttgtggtttc acatttcctg tcttacgttt gggagacaaa 



ctgttcttga atatttggtg 



60 tcctttggag tgtggattcg cactcctcct gcatatagac 



caccaaatgc ccctatctta 



120 tcaacacttc cggaaactac tgttgttaga gaattcccag 



gatcatcaac caccagcacg 



180 ggaccatgca agacttgcac agctcctgct caaggaacct 



ctatgtttcc ctcatgttgc 



240 tgtacaaaac ctacggacgg aaactgcacc tgtattccca 



tcccatcatc ttgggctttc 



300 gcaaaa 



306 <210> 18 <211> 360 <212> DNA <213> Artificial Sequence <220> 
<223> HIV-1 mV3 <400> 18 attaattgta caagacccaa caacaataca agaagaaggt 
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tatctatagg accagggaga 



60 gcattttatg caagaagaaa cataatagga gatataagac 



aagcacattg taacattgaa 



120 ttcattaatt gtacaagacc caacaacaat acaagaagaa 



ggttatctat aggaccaggg 



180 agagcatttt atgcaagaag aaacataata ggagatataa 



gacaagcaca ttgtaacatt 



240 ctgcagatta attgtacaag acccaacaac aatacaagaa 



gaaggttatc tataggacca 



300 gggagagcat tttatgcaag aagaaacata ataggagata 



taagacaagc acattgtaac 



360 



360 <210> 19 <211> 240 <212> DNA <213> Artificial Sequence <220> 
<223> HIV-1 PND8 <400> 19 tctataggac cagggagagc attttatgca tctataggac 



cagggagagc attttatgca 



60 tctataggac cagggagagc attttatgca tctataggac 



cagggagagc attttatgca 



120 tctataggac cagggagagc attttatgca tctataggac 



cagggagagc attttatgca 



180 tctataggac cagggagagc attttatgca tctataggac 



cagggagagc attttatgca 



240 



240 <210> 20 <211> 450 <212> DNA <213> Artificial Sequence <220> 
<223> OPV-150 <400> 20 gctaaggccg ttgcagcctg gaccctgaaa gccgctgcag 



gccaagcctc caccgaaggc 



60 gactgcggtt gcccagccat catcgaggtc gataacgatg 



cccctaccaa gcgagccagc 



120 aagctcttca gcgaattcga ggtcgataat gagcagccca 



ctacccgagc ccagaagctc 



180 ttcgccatgt ggcgtatcac ttacaaggac aatgatgcgc 



caactaagcg cgcatctaaa 



240 ctgtgcgtcc gaatctacat gaagcccaag cacgttcgat 



gctccggctg tcccgctatt 



300 atcgaagtgg ataacgacgc accaaccaaa cgggcatcaa 



agctggacaa ctaccagtcc 



360 ccatgcgcga tcaacgagca acctaccacc cgtgcgcaaa 



agtccgctgg gtgcttctat 



420 cagacccgcg tcgtggttcc ctcaggttgt 
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450 <210> 21 <211> 411 <212> DNA <213> Artificial Sequence <220> 
<223> OPV-137 <400> 21 ttctaccaga cgcgagtggt tgtcccagac aacgaacagc 



cgactacccg ggcaggccaa 



60 gcctccaccg aaggcgactg cggttgccca gccatcatcg 



aggtcgataa tgagcagccc 



120 actacccgag cccagaagct cttcgccatg tggcgtatca 



cttacaagga caatgatgcg 



180 ccaactaagc gcgcatctaa actgtgcgtc cgaatctaca 



tgaagcccaa gcacgttcga 



240 tgctccggct gtcccgctat tatcgaagtg gataacgacg 



caccaaccaa acgggcatca 



300 aagctggaca actaccagtc cccatgcgcg atcaacgagc 



aacctaccac ccgtgcgcaa 



360 aagtccgctg ggtgcttcta tcagacccgc gtcgtggttc 



cctcaggttg t 



411 <210> 22 <211> 396 <212> DNA <213> 



Artificial Sequence <220> <223> OPV-132 <400> . 22 gctaaggccg ttgcagcctg 



gaccctgaaa gccgctgcag gccaagcctc caccgaaggc 



60 gactgcggtt gcccagccat 



catcgaggtc gataatgagc agcccactac ccgagcccag 



120 aagctcttcg ccatgtggcg 



tatcacttac aaggacaatg atgcgccaac taagcgcgca 



180 tctaaactgt gcgtccgaat 



ctacatgaag cccaagcacg ttcgatgctc cggctgtccc 



240 gctattatcg aagtggataa 



cgacgcacca accaaacggg catcaaagct ggacaactac 



300 cagtccccat gcgcgatcaa 



cgagcaacct accacccgtg cgcaaaagtc cgctgggtgc 



360 ttctatcaga cccgcgtcgt 



ggttccctca ggttgt 



396 
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